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PREFACE TO THE SECOND EDITION. 


This note was originally written as a circular letter to meet 
the large number of questions which were showered on me in 
connection with the scheme of date improvement started some 
years ago in the Punjab. It was therefore only intended for 
my staff and a few people who were so kindly assisting the 
Agricultural Department in carrying out the work in connection 
with the date scheme. It has now been considerably extended 
and the circulation has become much wider : I thefefore wish 
to say that in addition to drawing on my own knowledge gained 
in Egypt and in India I have, when WTiting this pamphlet, made 
free use of W. T. Swingle’s Bulletin No. 63, Department of 
Agriculture of the United States of America, Dr. Bonavia’s book 
“ The Date Palm in India,” and other works. I have also to 
thank Mr. Gaskin, Assistant for Commerce and Trade, Baghdad, 
and other friends, for their kindness in giving mo information. 
My most grateful thanks are due to Agha Yusaf Ali Khan, my 
Teaching and Research Assistant, and to other members of my 
staff, for assistance in the collection of materials from the date 
plantations laid down by the Agricultural Department in , the 
Punjab, from the experiments which have been carried, on, 
and from the various pieces of information which have been picked 
up during' tours and at demonstrations on date culture. 
Mr. W. H. H. Young, LyaUpui, of the North-Western Railway, 
has very kindly made figs. A, B, G, and D of illustrations 
Nos. 17 and 18, pages 12c and 12dfor me. 


March, 1913. 


D. MILNE, 

Ecommic Botanist, Punjab, LyaUpur. 



PREFACE TO THE THIRD EDITION. 


In oontinuation of the object aimed at in tlie previous 
editions, the present note is intended to provide readily available 
information on date culture to those who have so Idndly lielped 
the Agricultural Department in the improvement of date culture 
since I began this work in 1909. 

It also aims at interesting fanners in date cultivation in 
suitable localities in the Punjab and, what seeius equally necessary 
since people have seen the comparatively line date fruits grown 
in the Punjab on imported trees, warning intending ])]anters 
against laying out large date plantations in unsuitable situations. 
The questions dealt with in the note are those which have been 
put to me by, or are likely to arise in the minds of, date-growers. 
They have been dealt with briefly, and of necessity in language 
as non-teohnioal as possible 

The chief additions made in this issue are as follows - 

{a) Glossaries of scientific, English and vernacular terms 
in common use in the Punjab in connection with date cultivation. 

Practically the whole of the vernacular terms and tlicir 
definitions are the restdt of discussions wth date-growers in the 
districts concerned. The glossary of tlie Multani ]a7iguage by 
E, O’Brien, i.c.s., and the Dictionary' of the Econojiiic Products 
of India by Hiir Geo. Watt have also been consulted. 

(b) A few notes on the structure of the palm which may 
help people to better understand the conditions in whioli the plant 
is fitted to grow and give its best returns. 

(c) Notes on some diseases of the date palm in the Punjab. 

The w'hole note has been brought more abreast with our 
work, and endeavours have been made to make it more suitable 
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for its purpose. Where other workers have helped me as regards 
material for the note, aokuowledgments have been made in the 
text. 

It will be seen there that I have been greatly indebted to 
Dr. G. T. Walker, c.s.i.. Director of the Indian Meteorological 
Department, for meteorological information regarding the Punjab 
and the principal date-growing countries of the world, to 
Mr. H. E. Annett, Agricultural Chemist, Bengal, for certain notes 
j-egardiug date-toddy and sugar-making from the sap of Phoenix 
^Iflneniris, to Mr. Bainbrigge Fletcher, Imperial Entomologist, for 
the use of illustrations Nos. 45 and 46, to Professor H. M Lefroy, 
late Impcriid Entomologist, to Mr. C. C. Ghosh of the Entomological 
lieotion, Pusa, to L. Madan Mohan Lai, Assistant Professor of Ento- 
mology, Lyallpur, and others for most of the material for the notes 
on the insect posts, and to Mr. Ijey, late Director-Geiieral of 
Commercial fnteliigence, Calcutta, for information regarding 
exj)ort8 and imports of dates, etc. 

Mr. ,1. H. Barnes, Agricultural Chemist, Punjab, kindly 
allowed the departmental photographer working in his section 
to develop for me all the photographs which have been used 
as illustrations, and to take many of these photographs under my 
directions. 

.Ml’. T. Mdler Brownlie, Agrieultiu-al Engineer, at considerable 
inconvenience to himseK, was land enough to allow me the use of 
his draftsman to make dlustrations Nos. 22, 24, 26, 27, 32, and 36. 

AVhen the date work referred to in this note was started, 
our greate.st difliciulty was to get our instructions regarding the 
care of young jjlantations carried out, and the Agricultural 
Department is specially indebted to JVfr. F. W. Skemp, i.e.s., 
then Deputy Commissioner, Muzaffargarh, for having the planta- 
tions theT’e most carefully attended to and for the great personal 
interest whioli he took in the work. The department is also much 
indebted to Ids successors for so willingly continuing the work. It is 
indebted to Lieut. -Col. Lowis and successive Deputy Commissioners 
of Dera Ghazi Khan district for help in the work undertaken in that 
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dietricfc, to the Jail Department in connection with^the plantation 
in the garden of the Central Jail, Multan, and to the ofiScers of the 
Canal Department for the experimental plantations which they have 
put down in their own lands, and for their ever readiness to assist 
as regards water-supply, or by any other means in their power. 
A number of other officers and private friends have also given 
valuable assistance in one way or another less easy to specify 
concisely. Among these I may mention Mr. A. E. Jeffries, Executive 
Engineer, Canal Department, who has for years helped greatly with 
special date experiments and in many other ways. Mr. Paul 
B. Pojienoe, Altadena, California, author of “ Date Growing in the 
Old and New Worlds ” and of a large number of other interesting 
writing^ on the date industry, has very kindly sent copies of his 
writings to'me from time to time. There are many others. 

I wish again to acknowledge my great indebtedness to my 
staff who have one and all, at various times, done much to clear 
up points showing how far date cultivation might be made 
profitable to the people of the Punjab. 

It is pleasing to be able to say that all results of investiga- 
tions made up to date tend to show most decidedly that the people 
may derive great benefits from date cultivation if it is properly 
conducted in suitable situations. Major Buck, i.a., Deputy 
Commissioner, Muzaffargarb, has just acquired a further 19 acres 
of good land for the District Board to lay out in a date plantation, 
and we have more orders from local farmers for young date 
plants than we can hope to supply for several years. 

A vernacular translation of this edition is practically ready 
for publication, and it is hoped that it will be out soon. 

D. MILNE, 

Economic Botanist, Pumjah, LyaUjmr. 
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GLOSSARY. 


A FEW COMMON ENGLISH AND SCIENTIFIC TERMS DSED IN DATE CULTIVATION 
WITH THEIR MEANINGS ; ALSO VKRNACOLAR EQUIVALENTS WHERE SUCH 
ARE COMMONLY USED. 


Carpel 


Curing yard 


Oate grove 


Date palm 
Female tree 
Fertilisation 


Fibre at the base of 
leaf stalk 
Flower 


(See para. 8 page 12 and f.h.k., lUustratiou No. 18, 
Sketch C, page 12(/.) The central part of the 
female flower is formed of 3 carpels closely applied 
together. The basal oval part of each carpel is 
called the ovary; the pointed apical , portion is 
called the stigma. ^ 

Ver. “ Piri” (see Fronlispiece). Scmetimes 

called “ Khori ” Khori is more properly 

applied to a corner of the curing yard in which the 
cured fruits arc temporarily stored immediately 
after removal from the curing mats. The floor of 
the khori is usually a foot or so higher than the rest 
of the curing yard in order to facilitate drainage in 
case of rain. 

Ver. “ Khajion ka bagh I? “ Nakhlistan" 

uAi-Lao, A small group of date plants arising from a 
common stool is in vernacular called a “ Thadda.*' 

Ii*3 

Ver. “ Khajji.” 

Fruit bearing tree. Ver. “ Madah.” »ati> 

The fusion of certain of the contents of the poUen 
grain with certain of those of the ovule of the 
female flower, and which results in the conversion 
of the ovule into a seed ; in this case containing 
an embryo or baby plant and a food store around 
it. I have found no local vernacular equivalent. 
In Arabic it is called “ Talqih.” 

Ver. “Kabdl.” iM 
Ver. “ Phul." JjAJ 

Sometimes a collection of the flowers is called 

“ Biir." ifi 
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Zil 

Fruit 


Hermaphko 

FLOWERS 

Imago 

Inflorescence 


The ripened ovary (see ovary, page xiv). 

F«r. “ Mewa ” tfi» or “ Phal.” c4j 

Fer. “ Khajji ” usuaLy applied to the date 

palm, but sometimes applied to the fruit only. 

Fer. “ Find ” aij a ripe date fruit. 

Fct. “ Bhugtian ” Date fruits, especially 

inferior ones, arc sometimes plucked from the trees 
before they begin to soften, are boiled in water to 
which has been added some oil or “ ghi ” (boiled 
butter) or milk and sometimes a little salt. They 
can be kept for years in this state and arc used at 
festivals. Such fruits ate called “ Bhugrinn.” In 
other cases the fruits are boiled in water, dried and 
smeared with oil or “ ghi.” Sometimes they are 
not boiled but simply dried hard and smeared with 
oil or “ ghi.” Bape or mustard oil is preferred 
The term is also applied to the dried fruits of the 
“ Bcr ” {Zityphns Jitjuba), 

Ver. “ Bogh.” Fruits from ])olygamous 

trees : also sometimes apphed to any date fruit 
with little flesh on it. 

Ver. “ Chirvi ” or ” Shingastan ” aiU— iiA Date 

fruits which have been cut open and dried. The 
seeds may or may not be removed in the process. 

Ver. “ Dang.” A fruit which in the process of 

ripening has begun to soften. 

F«t. “ Doha.” A date fruit after it has changed 

from green to its distinctive colour (yellow or purple) 
but is still quite hard. 

Ver. ” Uandora.” Dates which are yet hard 

and green. 

Fcr. “ Khassi seedless fruits. 

f 

Ver. “ Kukk.” uXT A fruit which has shrivelled up 
prematurely on the tree ; usually fed to goats : 
sometimes made into bread by ])Oor people. 

D1 TE 

. . Both sexes in the same flower. 

. . The form taken in the mature stage in the life history 
oi an insect. 

. . In common language, the flou'er-cluster. It issues 
from the spathe (see Illustrations Nos. 16 and 16, 
pagee 12a and 12h). Ver. “ Phulon ka khosha,” 
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lUl 


Larva 

Leaf 


Leai’ base 


Leap stalk 


Male tree 
Mat, Small 
Mat, Larger 
M oNtECIOnS TREE 

Opf-shoot 


Ovary . . 
Ovule . . 


^ An individnal branch of the 

inflorescence is in vernacular called “ Lam ” 
or “ Mala.” VU When the flowers have gone 
from it, ver. “ Bohara. 

The form taken in the worm-like stage in the life 
history of an insect. 

Fer. “ Patta ” Gj or “ Pattar.” The entire leaf 
is composed of a strong main axis (ver. “.Chharrl " 
or “ Lakra ” which arises from the tree 
trunk and bears a row of leaflets (ver. Bhutra 
along either side, which stand out from it more or 
less like the pinnss of a feather. The vernaoiUar 
term “ Chharri ” is sometimes applied to the leaf 
including both main axis and leaflets. The opening 
leaves on the head of the tree. Ver. “ GScha.” 

The term Gacha is sometimes apphjd to the whole 
leaf system on the tree top. The whole collection of 
leaves on the tree may also be referred to in verna- 
cular us “ Chharion ka majmua ” 
or “ Patton ki chhatri.” The 

white edible unopened leaves in the centre of the 
gacha. Ver. “ Gari ” (growing point). 

Tho flattened part of the leaf stalk which attaches 
the leaf to the stem of the tree. Ver. “ Chhauda.” 

Fibre at the leaf base. Ver. “ Kabftl.” Jhf 
Part of the leaf from where it joins the tree stem to 
where the leaflets begin to be given off the main 
axis. Ver. “ Dhimbra ” or “ Dangra. ” 

Pollen bearing tree. Ver. “ Nar.” y 
Fer. “ Taddi ” (^53') need for spreading fruits on 

Ver. “ Parohha ” during curing operations. 

Where the sexes are in separate flowers but on the 
same tree. (Jack) ver. " Bogh ” Aifjj 
A young date plant arising from a bud. These buds 
are usually given off from near the base of the 
stem of a date tree (tee page 10, para. 6). Ver. 
"Baoha” 

A tree raised from off-shoot. Ver. “ Lagwin.” 

Fer. ‘‘ Bij Dan.” mlo ^portion of the carpel con- 
taining the ovule (see para. 8, page 12). 

A body contained in the ovary and which after fertili- 
sation becomes the seed (tee also Fertilisation). 
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Pbmanth 

Pollen . . 


Polygamous trees 

Pollination 

Pupa 

Boot 

Eope used in climr- 

INO A DATE TREE , . 

Seed 

Seedling 

Spathe 


Stem 

Stigma . . 

Sucker . 

Thorn 
Tbbe, Male 
„ Female 
„ Raised prom a 
SEED 

Thee, Raised from a 
sdckeb (ope- 
BEOOI) 


In tliis case it is composed of the whorls of scales at the 
base of the flower {see Illustrations Nos. 17 and 18, 
pages 12e and 12d). 

The fine yellowish powder-like material whieh is shed 
from the ripe male flower and whieh must be con- 
veyed to the female flower in order to fertilise it. 
Per. “Bur" or “ Phul ka ghubar.” 

Sometimes called “ Bur ka ata.” llf hjp* 

With hermaphrodite and unisexual flowers on the 
same, or on different individuals of the same species 
(Jacks). 

The conveying of the pollen from the male to the 
receptive part of the female flower. 

The form taken in the dormant stage in the life history 
of an insect. 

Per. “ Jar.” “ Par.” jb 
Kamand. 

The hard structure inside the date fruit. Per. 
“ Gakkar.” jSi 

Plant grown from a seed. Per. “ Tukhrai ” 

“ Gakkar ka bacha ” or “ Biji.” 

The leathery or hard ease which encloses the flower- 
cluster until ready for pollination. Usually three to 
five inches across and a foot or more in length when 
it bursts to expose the flowers. Per. “ Sippi ” 

{see para. 6, also Illustrations Nos. 15 and 16, 
pages 12o and 126). 

Per. Tanah.” Ai> Dud ’* 5 a or “ Lara.” ly* 
Stem-stump — Per. “ Mundh.” AaiLe 
Upper portion of stem— Per, “ Pand.” jjU 
The part of the carpel which in pollination receives 
the pollen grains (see also Carpel). 

See off-shoot. Per. “ Bacha.” A50 

Per. “ Thua,” “ Kanta ” llilf or “ Kanda.” 

Per. “Nar.” y 

Ver “ Madah ” SjLo or “ Madi.” 

Per. “ Biji ” or “ Tukhmi,” 

Per. “ Lagwin.” 
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A FEW VBRNAODLjkE TERMS CONNECTED WITH DATE CULTIVATION IN THE 

Punjab, with theib English meanings. 


Anna Aif One penny appioximately. 

Bacha Ayj Oil-shoot, sucker. 


Baikar 


Biji 

Bhcgrian 


Bhdtra 

Bogh 


Bokar jV 

BuHARA 

BoHARI 

Bub . , 
Chhari 

Chhauda 


The lessee of the date trees. The lease is usually taken 
before the time the fruits are fully formed. The 
baikar protects the fruits from enemies, harvests, 
and disposes of them making what profit he can 
over the sum which he has agreed (in the lease) 
to pay to the owner of the trees. 

Seedling : a tree grown from a seed. 

Date fruits — especially inferior ones— are plucked from 
the tree before they begin to'soften ; are Jboiled in 
water, to which has been added some gil or “ ghi ” 
(boiled butter) or milk and sometimes a little salt. 
They are then dried hard and stored. They can 
be kept for years in this state and are used at 
festivals. Such fruits are called “ Bhugiian.” 

In other cases the. fruits are boiled in water, dried and 
smeared with oil or “ ghi.” Sometimes they arc 
not boiled but simply dried bard and smeared with 
oil or “ ghi.” Rape or mustard oil is preferred for 
this purpose. The term Bhugri is also applied to 
the dried ripe fruit of the “ beri ” plant {Zizyphus 
jujuba). 

Leaflet : see also Leaf 

Fruits from polygamous trees. Also sometimes 
applied to any date fruit with little flesh on it. 

Polygamous trees are also called Bogh. 

(A broom) AppUed to the male or female inflorescence 
of a date tree after the flowers or fruits have 
gone from it. See Illustrations Nos. 16 and 16 
pages 12a and 12b. 

Pollen ; sometimes flowers, 

(A stick) the main axis of the date leaf (see page 7). 

Sometimes applied to' the whole leaf. 

Leaf base, i.e., the part of the leaf stalk left attached 
to the tree stem when the leaf is pruned away. 
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OL088ASYI 


CmflVI 

Chi’iun 


Chhohaba 


Dang >Jljj 


DaNOBA 

Dhambra >^1^5 
Doka IfjS 

Dud jo . . 

Dacba 

Dakar jii 
Dandosa 
Dari ^ 

Hik sah 
Jar . . 

Jhutt o- 

Kabal J*Af 


From “ chirna ” — to cut. Date fruits wiiioh have 
been cut open and dried. The seeds may or may 
not be removed in the process. Chirvi or Chlran 
is also applied to beaten date leaves that are used 
for making ropes. 

In the Persian Gulf unripe date fruits are boiled and 
dried. Large quantities of these are exported to 
India and are known here as Chhoharas. As these 
dates are generally of better quality than the ordinary 
local Indian dates, the best local varieties are now 
generally known as Chhoharas. 

A date fruit which (in the process of ripening) has begun 
to soften. This softening usually begins near the 

. distal end of the fruit and is accompanied by a 
change of colour. Date fruits m the Punjab are 
usually plucked from the trees at this stage. 

Leaf stalk. 

A date fruit after it has changed from green to its 
distinctive colour (yellow or purple), but is still 
quite hard. 

Stem. 

The opening leaves on the bead of the tree. Some- 
times appLed to the whole leaf system on the top 
of the palm. 

Seed. 

Dates which are yet hard and green. 

(Kernel) the white edible unopened leaves in the 
centre of the ' ‘ Gacha .” The same terra is commonly 
applied to the white edible internal part of a cocoa- 
nut. 

See “Vareli khajji.” 

Boot. 

The thicket of suckers, seedlings, etc., which grows up 
at the base of badly attended trees. 

The thin hut conspicuous network of fibre which 
appears at the base of each petiole (leaf stalk) where 
it joins the tree stem- 



GLOSUBSj 


KaMAND 
S&HB 
Kanta llils 
Khajji 

Khar-kuaba ■ ■ 
Kbabak 

KhAB KHAJJI U**- 

OR KHASei 

Khabsi find Sij 

Kbori 

Kukk ^ 

LaqwIN y 
Lakba tji) 

Larah !>> 

Madah »jU 
MaUND or man 4^ . . 
Mondh aaoa« 

Nakhmstan u)lil— U bj . . 
Nar y ■ ■ 

Pand 
Par 31^ 

Parcha 

PaTTA OR PATTAR 
jL 

Patton ki chhatri 

J^aba 

U, DP 


iV^ii 


A Tope used io aeoenduig a date tree. 

lidaf stalk. 

Thorn. 

Usually applied to the date palm, but sometimes to 
the fruit ohly. “ Elhapon ka high.” If 
A date grove. 

A cluster of fine roots. 

See Bhugrian. 

From khaasi — castrated. A date tree which habitually 
bears seedless dates. 

Seedless fruits. They are developed from unfertilised 
carpels. 

Portion of curing yard used for storing*cured dates 
temporarily. It is usually raised a few inches 
higher than the rest of the curing yard. 

Date fruits which have shrivelled up prematurely on 
the tree. They are usually fed to goats, etc., and 
sometimes made into bread by poor people. 

A tree grown from an off-shoot. 

The main axis of the leaf. 

Stem. 

A female tree. 

82 lbs. 

Basal portion of the tree left in the ground when the 
stem is cut away.'t.e., the tree stump. 

A date grove. 

Male tree. 

Upper portion of the stem. 

Boot. 

Large mat used for spreading dates on during the 
curing process. 

Leaflet. 

The whole coUeotion of leaves on the tree top. 

See Bhutra. 

B 



xviu 


aiXMltART. 


Phul Jni 


Find 
PiKI i^cTJ 
Rupee <4Jj; 
Sakab ^ 
Seek or seb 
Shinbastan 
SoK 4.fr* 


Flower. 

" Phul ka ghubir” If Jh< — ^ pollen. “ Phulon ka. 

khosha ” — iniloreaGence. 

Ripe date iruit. 

See Khori. 

16 pence approximately. 

See Gandora. 

maund or 2 joth lbs. 

See Chirvi. 

Date fruits which dry well and the skin does not come- 
off in curing. Also applied to the plant which 
bears such dates. 


SlPP y.— 1 

sippi I 
Tadi 1^51 

Taiqih (Arabic) 
Tanah *»j 


(Oyster shell.) Applied to the spathe from which the 
date inflorescence issues {see lOustrations Nos. 15. 
and 16, pages 12a and 126). » 

A small mat on which date fruits are spread in the sun 
during the process of curing (see Frontispiece). 
Fertilisation. 

Stem. 


Thadda 

Thua 


Tueemi y**-’ 
Vabeli khajji 


Small group of date plants arising from a common 
stool. i] 

A thorn. Large thorns are found on the main axis 
or petiole of the leaf {see Illustration No, 8, 
page 6c), 

Seedling. A tree grown from a seed. 

From “Vari”— a turn, and “ Wali ” signifying 
possession or relation. A palm believed to bear 
fruit in alternate years. 



Arabian date troo plnntotl 5 yoarn pixiviouhly at Lvallpiir — earth du^' away from 
one bide to expose root 8\’s(cni. 


{See }Hira 2, 1 ) 





ILLUSTRATION No. 2. 




errata. 

Fsfje l£3j fiftti line from top— 

For fungoid peat read fnngnl peat. 


Pnge 124, tiKlftfa line from bottom — 

' par fongoid diaeaaea read fungal diaeoaea. 




CHAPTER I. 


The Date Palm. {Phcmix dactylifera.) 

General requirements of the date palm ; a few notes on its adaptations 
to its habitat, arid the differences between the sexes. 

1. The natural Iiome of the date palm is close to a well 

or spring or other water-supply, in a dry 
mo^roTlhoplinr' parched desert with scorchieig summer heat. 

Such places are often quite cold in winter, but the 
palms tliere seem well able to withstand the cold. < The fruits 
mature in summer or autumn, and will not ripen properly unless 
imder excessive heat. Without an unstinted water-supply readily 
available to the roots, the fruits do not develop properly, 
while a moist atmosphere adversely affects both pollination 
(see page 45, para. 22), and the proper maturing of the fruit 
(see page 52, para. 24). For the most successful cultivation of 
dates, an extremely dry atmosphere, a very high temperature, 
and a plentiful supply of water are, therefore, essential during 
the flowering and fraithig period. The Arabic saying “ the 
date palm likes its feet in water and its head in fire ” is 
roughly expressive of the requirements of the plant. 

2. Like other plants of its class, the date palm possesses 

no large tap root, but has what is known 

TUo root. ,,, • • 1 

as a fibrous root-system, i.e., it has a large 

number of secondary roots more or less equttl in thicloiess, 
arising in a dense cluster from the base of the stem (see 
illustration No. 1, page XIX). In this case the secondary roots 
are usually about I- to f inch in diameter. These roots give 
off a number of smaller lateral roots, and, after decreasing to 
a diameter of about ^ inch or rather less, end abruptly. 

In transverse sections of the secondary roots (see illustration 
No. 2, page XX) outside the relatively well-marked central 

M, DP 1 
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THE DATE PALM. 


portion (stele) which contains the main sap-conducting tissues, 
we find a peripheral (extrastelar) region in which even to the 
naked eye, or under a pocket lens, a great number of large air 
passages are visible. 

Such passages are common in the roots of plants adapted 
for growth in soils which habitually contain excessive amounts 
of water, and which are usually less well aerated than ordinary 
soils. They are not found in common plants which habitually 
grow on well-drained soils. The older parts of the roots of the 
rice plant (Oryza saliva), for example, show very large air passages 
in that region, while none are found in that part of the root of 
a wheat, plant (see illustrations Nos. 3 and 4, page 2a). 

The huge ah passages in the date root structure indicate 
that the plant should have a plentiful rvater-supply available 
to it, and that the dangers of over-watering are not nearly as 
great as in the case of other common fruit trees. In the light 
of the above, we cease to be astonished that the date palm can 
yield good crops of fruits when the soil is under water for some 
months every year, as, for example, on the banks of the Nile in 
Egypt and near other large rivers. 

It is not, however, adapted, for living permanently in stagnant 
water-logged soils. We find that date palms growing on land 
which has been submerged in more or less stagnant water for a 
period of several years arc not in good health ; their roots are 
more or less decayed, and the crops of fruits are miserable (see 
illustration No. 23, page 72a). 

The best crops of dates are obtained where the soil water is 
always fresh as well as plentiful. 

On the roots of common flowering plants which habitually 
grow on ordinary well-drained soils and from the leaves of which a 
good deal of water is transpired, hair-like outgrowths known as 
root-hairs are found. These root-hairs are only developed on a 
limited region a short distance behind the root tip. Their special 
function is to absorb the water and dissolved salts from the soil 



ILLUSOHATION No. 8 



Extra iUlar portion Stele Ex.tra steler portion 


Trnnhvnrho boc(ion of old loot of Itm (oiyza >.116 lUumotorw 

('/) Ccntio (if ioot 

(b) Outer bound xry of tontial j>(iiliou Otelo) 

(c) Lirge <ur passigc 

(d) Outer wall of loot 

'iJio oxtid fctcl.il tiNsuis iiidudo all tlio^e latweon (6) ind ((f). 

{.'icr para 2, ) 


ILLUSTRATION No. 4. 



iraiiHvoiNo hocttou of loot of wh< it (Inlitum Vulgiio) X 110 diam»^terfl 
(f<) Loutiu of root 

(^) Outdi bouudaiy of ooiitral ]>orliou (uOolo) 

(c) Outer wall of root 

(d) Itoot hairti 

Note the comparatively poor developmeat of the extra stelar area and absence of 
huge air passages in it. 
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which are necessary to carry on the vital functions of the plant. 
Plants which develop no root-hairs seem to absorb sufficient 
water and salts for their needs through cells non-protuberant 
from the main surface of the roots. Root-hairs greatly increase 
the root’s absorbing surface. Some writers (see Kerner and 
Oliver “ Natural History of Plants,” Volume I, page 91 and 
others) lead us to understand that root-hairs are absent in the 
case of the date palm. I may, therefore, mention that root-hairs 
have been found on the roots of date palms in the case of plants 
growing in w'ell drained soil at Lyallpur where the permanent 
water-level is at about 80 feet depth ; at Mazuffargarh at a depth 
of 8^- feet where the subsoil water-level during most of the year 
is 7 feet or less from the soil surface but which at the time of 
examination was at 9 feet depth ; and elsewhere. ’ 

Root-hairs are also found on the rice plant. 

In the peripheral (cxtrastelar) region of the root of the date 
palm numerous bands of sclerenchyma (fibrous tissue strengthened 
and toughened by the deposit of a substance called lignin) arc 
developed, which together with the sclerenchyniatous tissue in 
the central portion of the root give to tliat organ great tensile 
strength— a character most important when the date tree has 
to hold itself erect against the force of the fierce winds that 
.sometimes sweep through desert regions. 

A date tree planted as a sucker at Lyallpur five years 
previously was found to possess approximately 360 secondary 
roots. TJie longest of these roots rvas about 18 feet in length 
and was one of those which started from the stem most near the 
surface of the soil. It left the stem at an angle of less than 20 
degrees to the horizon, and bent sharply down into the soil when 
about 9 feet away, so that its tip was only about 13 feet from 
the tree. 

Several other roots near the soil surface described a similar 
course. The gi'eat mass of the roots, however, when they started 
from the tree descended at a very sharp angle (see illustration 
No. 1, page XIX) and ended within a radius of 0 feet from the 
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Hill The tips of the deepest of these penetrated to a depth of 7 
to 9| feet. The permanent water-level in the locality is at a depth 
of about 80 feet. The tree was irrigated when necessary from a 
small water channel which passes within 4 yards of it and flows 
about once a week. One root followed up in another tree planted 
as a sucker in the Taleii Bagh, Muzafiargarh, five years previously, 
was 25 feet in length, and ended at a distance of 18 feet from the 
parent tree. 

With, the exception of a comparatively few roots which spread 
out more or less horizontally, the root-system of the five years old 
date trees examined in the Taleri Bagh were contained within 
a radius of 6 feet from the parent stems. The roots ended at 
depths' between 2 and feet. The subsoil water-level at the 
time of examination was 7 feet below the surface. In the case 
of older trees in the same vicinity date roots were followed up to 
1| feet under the permanent water-level. In view of the special 
internal structure of the root (.see above, same paragraph) this 
was to be expected. 

The root-system of a date tree planted near Lyallpur 
21 years previously was examined. The soil was a medium 
loam. The permanent water-level was 80 feet deep, but there 
is a large perennial canal 50 feet wide niiuiing at a distance 
of 160 yards from it. About 26 feet from the tree a small 
channel about 3 feet wide runs almost continually. 

The following data were got 

lVroom«gt> of ilu‘ 

tului iiunibur of 
rtociAiidary roots 

which roachod thi' Kuharks 

following radial 
distancnn (roiii 
Iho trw. 




; 4 ft 

lil ft 

1 

ft. 

lOi ft 


21 yoarH. . 

7(HW 

134% 

1 

23% 

12% 

On tho aide of the tree facing 
the small water channel. 




20% 

W% 

8% 

i 

On the side uf the tree facing 
parallel to the small water 
channel 


, 'J'otaJ number 
Ago of the ; of secondary 
tr<us. j routs on tlic 
troL* 
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The diagcama on pages 4« and 46 show numbers and positions 
of secondary roots of the above tree in 3 feet wide and 7 feet deep 
sections of the soil at the undemoted distances away from the 
tree. 

About 76 to 80 per cent, of the roots of this tree descended from 
the stem at an angle of 65 degrees or over from the horizontal, 
and, as will be seen from the above table and diagrams, did not 
extend beyond a radius of 6 feet from the tree trunk. They 
ended at depths from 4 to 8| feet. The uppermost of the 20 to 
25 per cent, approximately which extended to greater distances 
from the tree started from the stem at angles less than 20 degrees 
from the horizontal and usually bent sharply down near 
their extremities. The spreading roots rapidly decreased in 
number as the distance from the tree increased, and on the side 
of the tree facing parallel to the water channel there were only 
8 per cent, of the whole at a distance of 10^ feet away from 
the parent stem. 

On the side facing the water channel 12 per cent, were found 
at 10| feet distance from the tree. Apparently the roots were 
attracted by the soakage water from the channel. The deepest of 
the roots descended to 7 feet, but the majority of them ended 
at depths of 2 to 6 feet. 

The same general arrangement of roots was found in other 
date trees examined. Obviously the roots which spread more 
or less horizontaUy are of very great use in preventing the 
trees from being overturned by winds. Some of these were 
traced to over 30 feet from the parent tree. The fact that 
a very large proportion of the roots only spread to a distance 
of a few feet from the stems explains why considerable crops 
of fruits can be got even when the trees are grown very close 
together, as they usually are in date-growing regions, and as 
far as the root-system is oonoerned, it seems to indicate 
that if only dates were grown a full return would not be got 
from the land, if the trees were planted further apart than 
20 feet. 
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3. The stem of the tree is cylindrical. Unlike the stems 
of most trees which increase in thickness prac- 
tically throughout their whole life, the stem of 
the date palm does not increase in thickness after it has developed 
a full crown of functioned leaves. This is attained by the time 
that a distinct stem covered with ivithered leaves or — where 
these have been pruned away — their bases can be distinguished 
above the level of the ground. The age of an adult date palm, 
therefore, cannot he told from the thickness of its stem. Even 
the length of the stem and the number of old leaf bases on it are 
not very accurate indications of age, as a palm in good conditions 
of soil and (dimate grows very much faster and matures more 
leaves per year than those in adverse conditions. 

The stem when opeired and examined by the naked eye 
{see illustration No. 7 opposite) is seen to be composed of a vast 
number of tough string-like fibres commonly over \ millimeter 
in thickness lyii>g apparently close together and mostly running 
lengthwise in the stem. The string-like fibres are the vascular 
bundles (sap-oond noting tissues) of the plant (see illustration 
No. 7tr, page 6h) surrounded by a good deal of hard tissue 
(sclerenchyma). The vivscular bundles are connected with the 
sap-conducting) tissues of the root. In the stem they give off 
branch bundles occasionally which can be traced across the 
vertical ones in an upward slanting direction into the leaf 
bases. This mass of toiigli strings is held togetlier by a 
matrix of cellular tissue which near the periphery of the stem 
becomes so muc.h lignified (thickened and toughened by a deposit 
of lignin) that it is almost as tough and hard as the fibres 
themselves, the whole making a stem far exceeding these of 
ordinary trees in strength and resilience. When the palm is 
cultivated, the leaves are pruned off near their bases after they 
begin to lose their vigour, but in the wild state these leaves simply 
bend downwards rvhen they wither, and remain attached to the 
tree for many yee.rs later. \Mrethei the old leaves have been 
left on the tree or pruned away, the stem proper remains closely 
and permanently covered with the Tiaid old leaf bases. This 
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ILLUSTRATION No. 7» 



Transverat aection of ono of the stnng bko bundlea of nap tondnoting tiBaues of the Btera 
X 110 diametera 

A^aXylem veaselc ThofO conduct aalt Hnlutioiis absorbed Jjoiu tho soil by tlio roots to 
tl»e leaves 

B^Phloom tia'iUe Thi'^ tisHue conducts tho foods elaborated by the leaves back to the 
various parts of the plant Thera is only & smal] patch of phloem tisaue In the 
illustration it is about ono centimetn? in diameter The arrow points to tho centre 
of it Its comparatively thm walls give it a distinctive appearance here 
Th( remainder of the bundle consists of Bclercrobymatoua tissue which gives great 
strength to it 


Leaf of date palm showing Pinne (leaflets) radiating m 4 planes (a), (6), (e), and (d) from its 
main axis (/), i.c., in 2 planea from either aide. 

Near the base of the axis of the leaf the are poorly developed^ hard, and form 
thorns (s). 


(iSas pcun 7.) 





HiLUstration no. a 



Uase of leaf ahowing edges of the main axis extended into a thin wall of tissue (o) which 
in the bod, fonni a cylinder completely ^droling a)] the younger leevee. 

(jSee pa^ 7.) 
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coveiiug of old leaf bases adds to the strength of the trunk, and 
is a protection of the tissues within it from the excessive heat to 
which the plant must be exposed in order to enable it to ripen 
its fruits properly. 

4. The stem is surmounted by a large terminal bud, from 
which fresh young leaves are continually being 
developed to replace the older leaves that are 
withering up. Full-grown leaves are usually 9 to 17 feet long. 
They may be described as feather-shaped ; each leaf having a 
long tough main axis and a large number of narrow leaflets, 
arranged along either side of it like the pinnae of a feather. 
Collectively these pinnae give far less resistance to winds than 
a single large undivided leaf blade would have done, and there 
is, therefore, less risk of the tree being overthrown, or its stem 
broken during a wind storm. Instead of the pinnae being 
arranged in one plane on either side of the main axis as in the 
case of the pinnae of a feather, they are usually arranged in two, 
and sometimes three or more, more or less distinct planes on either 
side of it {see illustration No. 8, page 6c). This arrangement 
also facilitates the passage of the wind between the leaflets. 
The edges of the base of the main axis of the leaf for about 
I feet up its length are extended into a thin wall of toft tissue 
which in the bud forms a cylinder completely encircling all the 
younger leaves (sre illustration No. 9, page 0(f). The wall of 
this cylinder or leaf-sheath is composed of a close network of 
long interwoven tough sclercnchymatous fibres and sap-conduct- 
ing tissues lying in a matrix of soft walled cells. As each leaf- 
base is provided with this sort of sheath and the apical bud of 
the palm is composed of a series of leaves, the sheaths of which 
each envelope the younger ones, the undeveloped leaves are 
protected in their youngest and most tender stage in a series of 
cylinders fitted over each other like the sections of a nearly 
closed telescope. 

With the development of the younger leaves in the bud, 
the sheaths at the bases of the older leaf-stalks become stretched 
wider and wider to accommodate them, eventually being split 
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open ; also the matrix of soft tissue in the sheath wall soon 
decays, and only the network of tough fibres is left. With the 
further growth of the plant the sheath is still further stretched 
so that even when the stem has attained its maximum thickness 
the fibres pass a considerable distance round it. 

The cylindrical young leaf-sheaths bind the very young 
leaves firmly in a perpendicular position on the tree-top, but as 
their age increases the stretching and sphtting of the sheaths 
allow the leaves to assume positions more and more near the 
horizontal till withering up they become reflexed downwards 
on the stem, or are pruned off {see illustration No. 29, page 86a). 
Thus the youngest and most tender of the leaves are most crowded 
together and protected by older ones, while the older they become 
the wider apart they spread, the less they overshadow each other, 
and the more they can make use of the energy of the sunlight 
for their work of elaboration of food for the plant. When the 
leaves have withered, the sheath fibres belonging to them are 
still strong and are used by the people for various purposes (see 
page 119, para. 89). 

The central or main axis of the leaf, besides having an internal 
structure of the same general principle as that of the stem, has 
a shape admirably fitted to make the best use of its strength in 
the directions most required. 

1 On the main axis below the level of the leaflets ate a number 
of long, sharp thorns (see illustration No. 8, page 6c) which 
would assist in protecting the tender young terminal bud from 
damage by the larger animals. In the wild state of the palm 
the flowers and developing fruits would also be protected by 
these thorns from some animals. 

The blades of the leaflets are rather thick, and sections of 
one of them under a microscope show a large number of tough 
sclerenchymatous bands of tissue running lengthwise in them 
which make it impossible for winds to break these leaflets across 
(see illustration No. 10, opposite). The margins of each leaflet 
are specially strengthened ivith tough bands of tissue of this sort, 
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86 



A fljndll {Kirtiuii of tibrjuu fruiii tliu lowt^r Rurfaco of thi^ ]i>af of a dato palm {PhfBHiZ dactifltfera) 
magnihed 000 dianiutent 

(rr) htoniHtH (niuuthb) through which tbo plant takes in from tho atniosplicru various gasea 
nLccssaiy for tho clabaration or digestion of ita foods, and passes out its gaseous waste 
jnoduots and osocss of water in the. form of vapour 
(6) (iuarl cells— cfills which control the openuig and closing of the stomata. 

(>Ve« para 4, patjt 9 ) 
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Tdiioh eventually meet together and form a shiucp, almost thorny 
tip to the leaflet, thus making it also diffioult for the wind to 
start tearing the blade lengthwise (see Ulustration No. 12, 
page 10a). As in the case of other trees there is a cuticle (skin) 
on both the upper and lower surfaces of the leaflet, but in the^case 
of the date palm the cuticle is specially thick. The cuticle is 
the outer layer of the outer wall of the external row of cells. It 
is thickly impregnated with a substance known as “ cutin ” 
which makes it tough and impervious to air and water. This 
, cuticle protects the more delicate cells lying under it to a greater 
or less extent from abrasion from such bodies as wind-blown 
sand grains, etc., and prevents these cells from being dried up by 
dry air outside. • 

In the cuticle, there are rows of very tiny openings or mouths 
known as “ stomata ” through which the plant transpires its 
excess of water in the form of vapour into the atmosphere and 
also passes various gases necessary for its existence (see illustra- 
tion No. 11, page 86). These stomata are so tiny that a magni- 
fication of nearly 300 diameters is required to examine their 
structure — a pin-prick is large in comparison. like the stomata 
* in other plants, these open when their guard cells become turgid 
with sap and close when they become flaccid. In this case, 
however, they are sunken below the general level of the surface 
of the leaf blade in small pits as is common only in xerophytic 
(drought-resisting) plants. In plants the leaves of which lie 
roughly horizontal, and therefore expose only their upper surfaces 
to the sun’s incident rays, the stomata are usually mostly confined 
to the back (lower surface) of the leaf while the internal structure 
shows the part near the face (upper surface) to be specially con- 
structed to allow the chlorophyll granules (green colouring matter) 
to collect the maximum energy from the sun’s rays for the work 
of food elaboration, tissue building, etc. 

In the date palm the stomata are about as numerous on the 
face as on the back of the leaflet ; also there is no marked 
diOerenoe in the internal structure of the leaflet towards oim 
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surface or the other. The last two characters are common in 
many other plants, the leaves of which stand more or less 
vertical and which present about as many of the backs as the 
faces of the leaves towards the sun. 

The leaflets of the date palm are folded once lengthwise, 
the two edges being turned upwards {see illustration No. 12, 
figure II, {a), opposite). At the base of the leaflet where it joins 
the main axis the fold is fixed, and is nearly complete, i.e., the 
two edges of the leaflet almost meet each other. When the 
palm has a plentiful water-supply and other conditions are 
favourable, each leaflet beyond its basal part is unfolded to 
expose as large a surface area as possible to the sun, thus 
allowing the chloiophyll to do its maximum w'ork and to give 
the stomata on both the face and back of the leaflet the freest 
action {see illustration No. 12. figure II, opposite), but when 
there is a scarcity of water the leaflet folds itself more or less 
tightly along its whole length, and the two halves of the face 
of the leaflet come together, thus protecting that surface of the 
leaflet from the dry winds and reducing the amount of moisture 
transpired from the plant {see illustration No. 12, figure I, 
opposite). At the same time the leaflets tend to swing round 
and crowd more together, thus sheltering each other from the 
dry winds. These closing movements are caused by the contrac- 
tion of a .small pad of a yellowish tissue called a “ piilvinus ” 
situated at the base of each leaflet. 

With a fair water-supply and other normal conditions there 
seems to be no marked diurnal change in tire degree of folding 
of the leaflets. 

6. The stem is surmounted by a terminal bud which continues 
to produce fresh young leaves throughout the life 
of the pahn. If these young leaves are taken 
carefully apart from the stem, a very poorly developed bud, 
which usually looks like a mere pustule, is generally to be found 
in the axil of each leaf, i.e., directly at the base of the main 
axis of the leaf, in the upper angle formed by that axis and the 
stem. By far the most of these tiny axiUaiy buds never develop 




Fig I Tig II 

Unf uit fuini date tref» and pxpot*od to a hot nun fortwo houia apprunmately fjoaf juat cut from the same date trea 
N^ote that tht- leafleta have closed along their longitudinal fold, owing to Note that both upper and lower surfaoee ol 
lose of water The stomata on the normal upper surface of the leaflet leaflets are freely exposed to the air ^ 

bemg now enclosed in the fold and sheltered from the dry air, trans- 
piration 15 reduced 

P — PnlvinuB P —PulTmus 

(Sm iwra 4, fogt 
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ILLUSTRATION No. 18. 



Date tree at Multan showing suckers {«) growing out of the stoma at rarious heighta 
from the ground 


(6fee para. 5, po^e 10.) 



ILLUSTRATION Mo. 14. 



Duto tree growing on the border of the Talori Bagh, Mussaffargarh, which has 5 heads. 
Conbimxed wet weather in eome year has apparently kept the kabal (fibre) and 
debris near the ajiex of the stem damp for a sufficiently long time to stimulate the 
parent buds into active growth. 

Major Book, Deputy Commissioner, Muzaffargarh District, has a photograph of a date tree 
growing in the Karnal District w'hioh has h similar heads. 


{Se/Q^ra. 5, page 10.) 
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further, and when the large terminal bud of the palm is destroyed 
the tree usually dies. Those that do develop give rise to 
“ suckers ’’(oS-shoots). They seem to require lengthened contact 
with some moist surface to stimulate them to do so. “ Suckers ” 
are, therefore, usually produced at the base of the stem where the 
soil keeps the axillary buds moist. On rare occasions, however, 
suckers are to be seen developing high above the level of the soil 
surface (see illustrations Nos. 13 and 14, pages lOh & 1( c). TJie 
axillary buds, protected as they are by the old leaf bases, often lie 
dormant for many years before developing into suckers, but those 
that are to develop have generally begun to do so within 20 years 
(see page 89, para. 56). 


6. The sexes of the date palm are usually on separate 
trees. Perhaps for our purpose this statement 
is sufficiently explained by saying that one tree 
bears only flowers which cannot develop into 
fruits but which produce a yellowish powder-hke substance called 
“ pollen ” (see para. 7, page 12), while another tree produces 
only flowers which produce no pollen and must be fertilised 
(see para. 8, page l2) by pollen from flowers of the former 
class, before they can develop fruits. The trees which produce 
the pollen-bearing flowers are known as males, while those that 
produce the fruit-bearing flowers are known as females. 


In spring a number of structures, at first greenish, and later 
brown, more or less lens-shaped in transverse section, and measur- 
ing 3 to 5 inches across and a foot or more in length, make their 
appearance between the bases of the leaves which crown the 
palm. These structures are called “ spathes,” and each spathe 
encloses a cluster of flowers. When the spathe has become brown 
in colour and has attained something like the size mentioned 
above, it splits open and exposes the cluster of flowers which it 
contains (see illustrations Nos. 15 and 18, pages 12a & 126). Each 
flow'er-cluster consists of a central stem with usually some 50 to 
150, or more, lateral branches radiating from near its end, and 
each of these small branches carries on it a large number of tiny 
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floweiB (see illustiatioxis Nos. 16, 16, 17 and 18, pages I2a, 12fe, 
12c & 12d). The spathe has tough leathery walls, and, completely 
enclosing the whole inflorescence, it protects the comparatively 
delicate flowers from being shrivelled up with the intense heat 
until they are quite ready to perform their functions. 

7. When the spathe just described bursts, the male flower- 

cluster is disclosed. Its small lateral branches 
okirtor. are about 6 inches long, and if the cluster is 
shaken, about the time that the spathe splits 
open, a dense cloud of yellowish pollen dust will fall from it. 
On examination it will be seen that in every httle flower there 
are 6 stamens standing up like little pillars, each composed of 
2 little yellowish pollen sacs and around the 6 little pillar-like 
stamens are 6 little waxy-looking scale-like structures which 
represent the sepals and petals in familiar flowers. These scales 
close over and help to protect the stamens until the pollen sacs 
have matured their pollen grains and are ready to burst and set 
the pollen free (see illustrations Nos. 15 and 17, pages 12o&:12c). 
Very soon after the large brown spathe splits open, the scales 
(sepals and petals), which covered and protected the stamens, 
open out and the pollen sacs burst. The opening of the scales 
and the bursting of the pollen sacs are due to the cells of their 
outer or epidermal tissues drying and contracting under the heat 
of the sun. The pollen sacs usually open within an hour or two 
of the bursting of the spathe. 

8. The spathe which encloses the female flower-cluster is 

very similar to that which encloses the male 
oinstor. cluster, and it bursts m the same way when the 
female cluster is ready for fertilisation. The 
small branches of the female cluster are, however, less confined to 
the end of its main aids and are very much longer than the small 
branches in the male flower -cluster (see illustrations Nos. 16 and 16, 
pages 12a & 126). The female flower also differs very much from 
the male flower (see illustrations Nos. d7 and 18, pages 12c & 12(i). 
It is an oval looking body, and might at first be mistaken for a 
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ILLUSTRATION Mo. 16. 



(A) Inflt)Tos(,oncc aluiwing tho dark brown apatho jimt splitting open and showing the male 
flowers which it contains 
) Malo infloro^conce free from tho brown <ipathe 
, ) A past year’s malo mfloroboenoe showing the comparatively short lateral brancho crowded 
noar the top of the mam aikis 


(•Sec paras 6 cfe 7, pagea 11 ct 12 ) 
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ILLUSTRATION No. 16. 



(A) J)urk biowa njiatlio jiist splitting (ijxiii and h|u>w«i^ tlio fi‘Tijalo flowers w)iich 
It coiitaiiU) 

(li) Female lafloroscoiiu fret, from the ‘.pulhe 

(F) A jMiht yoai s female infloroHoenco uhowuii; tUo comparatjvoly long lateral 
brandies less crowded on Hu* fop of the nuttn axis than lu tUo ease of th« 
)iia1o inflorcficcnco 


(*S«e paras 0 «fc 8, pngt^ 11 c(r 12 ) 




illustration No. 17. 



Sketch A. 

Male Floioer ( x6i diameters) 
Ucalcs {Sspahi <b PeUih). . . .<». 0. <fe c. 

f. €lc. 



Sketch B. 


^url of Male Flomr { X7J diameters) 

, Scaled o- 6. 

Stamem . . . .c. ikd. 


(^iee paTXU. 6, 7 & 9, jjojM 11 to 13 


lLLUSTfiA.TlON No.* 18. 



SketchlO. 

Feimle Flcwir ( x8 diamot<3rK) 

ScaUi (SepaU Peiah ) ... .a. 6. e. ft. ^ 

Carpels f.h. k. 

Tho sharp hooked portion at the tip of 
the carpel is the i^tigma. 


Sketch D. 

Ftinnle Flon-er njler tin of Ihe three. cnrprU 
hm'e been t^hfl ( X -H dian^tUrs). The 
ninqh remn\nuig carpel wnH forui the. date 
fruit. 



Sketch B, 

Xfrticfil SectioH of a Cnrjtfl {X 8 diametcrK) 

(A) Stigma, The part which reoeivee the pollen grain, 

(B) Ot'jIc. After fertilisation it becomes tho seed. 

(C) Carpol wall, After the ovule ig fertilised it becomes the edible part of the fruit. 

{Saparai. 0, 8, 9 A 69, pope# 11 lo 13. ds page 98.) 
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male flower in which the white scales (petals and sepals) had not 
opened out. On dissecting it, however, it will be found that the 
central and main part of the flower is formed of three solid bodies 
closely applied to each other on their adjacent faces and forming 
what appeared like one oval body. Each of these three solid 
bodies is called a “ carpel,” and contains a structure called an 
“ ovule ” which when fertilised by the pollen gives rise to a seed, 
the carpel giving rise to the edible part of the fruit at the same 
time. At the bases of the three carpels are six scale-like structures 
similar to the protecting scaly sepals and petals found in the male 
flower, but very much smaller and clinging very closely to the 
carpels. A mass of female flowers therefore never has the very 
waxy white appearance which a mass of open male flowers ias. 


9. At a distance the flower -clusters may be distinguished 
hy the fact that the small branches in the male 

Brief compariaon ii i 

of male and foraaio oluster are about 6 mches long and densely 
crowded at the end of the axis, while those of 
the female are usually twice or more times that 
length and less densely crowded at the end of the axis (see illustra- 
tions Nos. 15 and 16, pages 12a & 12b). When the flowers newly 
open they may also be distinguished at a distance by the waxy 
white colour of the male flowers and the more yellowish hue and 
less crowded appearance of the female flowers. If taken in the 
hand at this stage a dense cloud of pollen dust will be produced 
from the male cluster by a slight shake, while none will come 
from the female cluster. Also six stamens with six comparatively 
large waxy-looking scales will constitute each male flower, while 
the female flower will be composed of three carpels closely applied 
to each other forming what looks like a single solid oval body 
and having six very tiny scales closely applied to its base (see 
illustrations Nos. 17 and 18, pages 12c & 12d). The flower-clusters 
can also be distinguished at that stage by their smell. 


10. The above is the usual condition of aSairs, but in my 
HermiphroditB touTs in Multan, Muzafiaigath, and Dera Ghazi 
gtUQOus trees. ^ ^ Khan in the date flowering seasons, I have 
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found a considerable number of trees in which both male 
flowers and female flowers were met with on the same 
branch of an inflorescence. In the same inflorescence I have 
usually found hermaphrodite flowers, ji.e., containing both 
carpels and stamens. Such flowers each contained three, more or 
less functional carpels and two to six more or less functional 
stamens (see illustration No. 19, opposite). In cases where the 
number of functional stamens was near the maximum, the 
number of functional carpels was usually nearly nil and vice 
versA. Irees which contain both unisexual and hermaphrodite 
flowers are described as “ polygamous.” 

In polygamous trees the lengths of the small branches of 
the flow-er-clusters are usually betw'een the lengths of the small 
branches of the ordinary male flower-cluster and those of corres- 
ponding branches of the ordinary female flower-cluster. Other 
characters which can be detected at a distance are also rather 
mixed. Tiieso trees are very interesting, and I should be glad 
if people seeing them would mark them and inform us of them, 
li they are marked with white paint at a height of six or seven 
feet from the ground so as to be out of reach of farm animals and 
not accessible without effort to small boys, the marks usually 
persist for several years. 

DiSorcaoeti be- 11 . In purchasing suckers (off-shoots) one 

twocn maio and i 

female Nuokers. may 06 Supplied Wltll — 

(i) male ofi-shoots ; 

(«') female off-shoots from inferior varieties of trees ; and 

(Hi) seedling plants ; 
in place of good female suckers. 

Male trees have usually more thorny and stiffer leaflets 
than females. Every variety of female date plant, however, 
differs to a greater or less extent in these respects from every 
other variety. Differences of this sort between varieties of 
females are fairly constant — the plants where varieties are bred 
being propagated by ofi-shoots — but they are often very slight. 
Male trees are usually propagated by seeds, therefore these 
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ILLT^STRATIOK No. Id. 



Brauchen from aa inflorusconoo of a polygamous tree 

(а) Purely female flowers. 

(б) Flowers showing pronounoeU male oharaoteristioe. 

{Nahtral 9%9e approx ) 


(iSTee p(tgt 13 ) 
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characters differ considerably in males (see paras. 27 & 2fi, 
pages 66 & 67). To distinguish date suckers by their leaves 
and spines is consequently often a very difficult task. Only 
people who are very intimately acquainted with the'vegetative 
characters of the date palms of a locality can hope to identify 
the cultivated varieties by these means, and even they may 
fail to do so. It can be done, however, as I have been con- 
nected mth cases in which hundreds of suckers, including a 
number of varieties, have been accidentally mixed, and then 
separated out with wonderful accuracy as was shown when they 
bore fruits. 

The lower end of an off-shoot has a mark showing .where 
it has been severed from its parent, w'hile the lower end of a 
seedling has no such mark normally. Fraudulent people, 
however, sometimes cut a piece off the lower end of a seedling 
to make it appear like an off-shoot, but a seedling plant usually 
has a straight stem, while that of an off-shoot usually has a 
slight bond at its base where it curv'ed inwards to join the parent 
stem (see illustration No. 26, page 80a). The duection of the 
cut with regard to the main axis of the young plant and the 
angle at which it cuts the sap-conducting vessels of the wood 
also usually differ in the two cases. In the case of the off-shoot 
the cut is made approximately in the plane of the main axis of 
the parent plant and owing to the base of the off-shoot stem 
bending towards its mother in order to join with her tissues, the 
cut across the off-shoot at that point will be more or less at 
right-angles to the direction of its sap-conducting vessels there. 
In the seedling if the out is made at right-angles to the direction 
of the vessels, it will be ab right-angles to the main axis of the 
young plant, there being no bend at the base of its stem ; and if 
it is cut in a plane anywhere approaching that of the main axis 
of the young plant, it will not be in the proper direction with 
regard to the vessels, and the cut end will probably show a more 
or less distinctive outline. Male off-shoots, female off-shoots 
from inferior trees, and seedling plants, if skilfully cut, are all 
extremely difficult to distinguish, however, even by the most 
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expeiienced people, and as the trees will only be distinguished 
with certainty when they begin to bear flowers and fruits five 
to ten years afterwards, I strongly advise that where possible the 
parent trees should be marked when in fruit (see para. 31, page 68), 
and that the suckers should be detached from their parents at 
the planting season under personal or reliable supervision. 

12. Adult male trees in addition to having more spiny leaves 
and stiffer leaflets are said to have thicker stems 
twwn'’”dait male and more leaves on their tops as a rule. As 
Tn Sower *° thickness of stem depends on the number and 

degree of development of the functional leaves 
which a tree bears, the stem, when grown on poor soil with scanty 
water-supply or under other unfavourable conditions, ma)^ not 
reach the same thickness as it does when conditions are more 
favourable. A group of trees growing from the same thadda 
(stool) and which had apparently originated as oS-shoots from 
the taller central one gave the following measurements 
Stem (a) 2 feet and 5 inches in circumference. 

„ (h) 4 feet and 10 inches in circumference. 

„ (c) 3 feet and 0 inches in circumference. 

The plantation was a rather dense one near that point. 

The thickness of an individual stem may even differ 
considerably at different heights if the conditions of growth at 
different periods in the life of the tree have been markedly 
unequal. The circumference of such a tree was less than 2 feet at 
one height while it was 3 feet at another. (iSee also illustrations 
Nos. 20 and 21, pages 16a & 16h.) Minor differences in thickness 
of a stem at different heights can frequently be seen in trees 
growing where conditions of growth are not very constant. In fair 
circumstances, however, the stem of a date tree is approximately 
equal in thickness along its whole length, and different varieties 
of dates have a tendency to produce a stem of a certain thickness 
but the tendency to form thick stems is not confined to males. 
Numbers of male trees have been seen with quite thin stems ; 
others with very thick stems ; while both thick stemmed and 
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Female tree at Muzaffargarh Hiiowing unequal thioknees of etem. 

(See page 16.) 
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ILLUSTRATION No. 21. 



Vertical sections tbrougii centres of two date tieee. 

The etem of (a) is aonnal and ratiiur thick. 

The fltam of (6) is tMa and rery uneqTiAl in tluoknees. 

{See pa^ 16.) 





OKNxux la^iiiwunTS. IT 

tJiin B^HU&ed female tieea hare abo been seen. The Alipore 
Cbbeb&ra, fez examplei wbiob ia the finest leoal date, has nsnalfy 
a very thiok stcm-~quite as thick as any male tree thatt I have 
evei seen, and a great deal thicker than in the case of some males. 
The following are a few measurements of the ohroundetenoes oi 
stems and the numbers of functional leaves borne by the tree * 


Statement showing circumferences of the stems and numbers of leaves on a- few 
trees, growing in Muzaffargarh District. 


Sex of tree. 

Ciroumferenee 
near top of 
Btem. 

Number of 
properly opened 
fonctlonal 
leaves on the 
tree. 

Rxuarxs. 

Female . . 

Ft. in. 

6 0 

52 


Female . . 

4 

6 

52 


Male 

4 

4 

48 


Female . . 

4 2 

46 

4 leaves (vere drying up. 

Female . . 

3 10 

43 

5 loaves were drying up. 

Female . . 

3 

9 

42 

Male . . 

3 

3^ 

32 


Female . . 

2 8 

24 



Statement showing circumferences of the stems and numbers of leaves on a few 
trees in the Pucoa Mari Railway garden, Lyallpur. 


Sex of tree. 

Circumference 
of tree. 

Number of 
functional 
leaves on the 
tree. 

Remarks. 


Ft. 

in. 



Female 

3 

3 

54 

Very much overshadowed by 
other trees, and leaves long 
but central .• axis of leaf 
markedly narrow near base. 

Male 

4 

1 

39 

Very broad bases of leaves. 
Midribs also thick ; not 
shaded. 

Female 

4 

8 

65 

Midribs and bases of loaves 
narrow ; rather overshadowed 
by other trees. 

Female 

5 

li 

73 

Not much overshadowed ; leaf 
bases normal. Tips of some 
of the leaves withering. 


Note. — In measuring fAe ciratmferenceg ol daU glem4 for oompari^ons of tht above natvrtt eart Jute 
to he taken Ibat marly the aarm amount of leaf haeee, fibT% eic.^ ie Uft on eaeA tree ol the plaeea wbere tie 
eirvum/erence meaeuremente are taken. Them meaeuremente muat nueanrily be iaJeen near ike base of 
the loteeel functional feavee. Care ehouU be taken to count leavee in each caee up to the same degree 
of eenHitg. 

M, DP 


2 
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Dif eienoes in the thioknesses of the stems ajid in the nnmbei 
of fnnotional leaves borne by the plants oan, therefore, only be 
of use as identifying factors where the varieties of date trees to 
be compared are known ; where their stems normaUy differ 
materially in thickness, and where they are growing under similar 
conditions. Very frequently parts of old flower-clusters remain 
attached to the tree after the flowering and fruiting seasons ate 
over, and in such oases the sex of the tree oan iwually be identified 
with certainty. (For structure of the inflorescences and flowers 
see pages 11 — 13, paras. 6 — 10, and for date that the trees come 
into flower (see page 92, para. 69). 



CHAPTEK II. 


Soil and Climate. 


13. The date-palm appears to grow and produce iruit 

almost equally well on sandy, loamy, or clayey 
soils. The soils of the Punjab plains are alluvial 
varying from light sands to stiff clays, and often contain a large 
percentage of lime. The soils of the famous date-growing oases 
in the Libyan desert are alluvial, contain much lime, bein^ derived 
from the limestone cbffs around them, and vary in physical 
character from free sands to stiff clays. Most date-growing 
soils are of this general nature. 

The physical character of the soil appears to have little 
influence on the plant, except that the flowers and fruit may be 
a little earlier on sandy lands. The soils of the Saharan oases 
are mostly of a sandy nature ; those of the Mesopotamian tract 
and in Egypt are mostly of very dense clays, while some of the 
date groves on the coast of Egypt are growing on almost pure 
sand. On the whole, sandy loams are best suited for date cultiva- 
tion. A plantation of young off-shoots is much more easily 
started on a sandy loam than on other soils (see page 81, para 43). 
Practically any soil on which ordinary farm crops can be grown 
is suitable for the date-palm. 

14. After investigations by the Department of Agriculture, 

United States of America, on the soils of the 
^ Algerian date-palm tracts, W. T. Swingle states 
that “ although this plant can grow in soils 
containing 3 to 4 per cent, of their weights of alkali, it does not 
produce fruits unless its roots reach a stratum of soil where the 
alkali content is below 1 per cent., and does not peld regular and 
abundant crops unless there are layers in the soil with less than 
0’6 per cent, of alkali.” The alkali referred to is white alkali 
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oonBistiiig ellieflj of sulphates of sodium and magnesium and a 
little of the chlorides of these metals. These soils also contain 
a great deal of sulphate of lime, which is believed to counteract 
the poisonous efiects of the magnesium salts, and to prevent the 
formation of the very injurious black alkali. Swingle states : 
“ If a soil at aU depths contains over 0 6 per cent, of alkali, the 
growth is slower and the yield is less than on better lands, and 
where the alkali csontent is everywhere over 1 per cent., date- 
palms do not bear fruits regularly, and their growth is very slow.” 
■Hiese figures exclude salts accumulated on the immediate 
surface of the soil. Unlike many other plants, the adult 
date-palm can withstand very large accumulations of alkali on 
the surface of the ground. In laying out a young date plantation, 
however, the risks of the plants dying before becoming 
established will be greater if there is a surface accumulation of 
these salts. It may not be convenient to have all soils analysed 
before starting a plantation, but aa wheat, corn, and lucerne, 
crops, peach, orange, prune trees, etc., are aU believed to be 
unable to flourish in 0'6 per cent, of alkali, young date trees 
may be planted where one or other of the above can grow 
well. Barley, sorghum, sugar-beets, grape-vines and possibly 
pomegranates are believed to stand from O'G to 1 per cent, 
of alkali, but uidike well-established date-palms these plants 
are easily killed by an accumulation of the alkali on the soil 
surface. 

I recently took 9 samples of soil from the Arabian date 
plantation in the garden of the Victoria Memorial Hall, Muzaf- 
fargarh, where crops of barley have regularly been a failure. 
The Agricultural Chemist, Punjab, kindly analysed the samples 
for me and the ohemical results which he gave have been in- 
corporated by me in the table on next page. 



Atudytis of Samples of Soil taken from the Arabian Date Plantation, Victoria Memorial HaU, Muaaffargarh, 

on 22nd February 1916. 
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The samples were all taken from one pit : the first three 
samples from one side of it and the remaining six samples from 
the other. The depths at which they were taken are shown in 
the above diagrams of the two soil sections. The ground was 
white with salt when the samples were taken. Twenty-one date 
off-shoots were planted in this land in 1910 and 230 in 1912, 
making 261 in aU. There are now only 60 plants alive, i.e., the 
death-rate was approximately 76 per cent, instead of the 20 — 30 per 
cent, or less usually got with fair treatment on ordinary lands. On 
our periodic inspections the plants in the Memorial Hall garden 
always appeared to be well-watered, and as far as could be seen 
the heavy mortality among these trees was due to the salts in the 
soil. The plants which are still alive in this plantation are now 
growing vigorously. Some of them bore fruits last season (1915) 
and several more are in flower this year. 

In arid districts, when dates axe planted on lands containing 
much alkali and the trees obtain their water from a high subsoil 
water table and no irrigations are given to land between the 
trees, either to crops or for other reasons, a white crust of salt 
very soon forms on the surface of the soil. This is due to the fact 
that water is constantly depositing its load of salt as it is being 
evaporated fiom the surface of the land, and as the evaporating 
current in such a case is always upwards, the salt deposit 
at the soil surface continues to be added to. In this way a very 
large crust of salt may accumulate on the surface of the soil of 
a date plantation, even when the soil below the surface contains 
very little salt. Where ordinary crops can be grown between 
the trees and these are irrigated occasionally, the surface deposit 
of salt is dissolved by the water, carried down into the subsoil 
and redistributed to some extent at each irrigation. A thick 
surface crust of salt, therefore, does not form in such cases unless 
the land contains a large amount of alkali. A surface deposit of 
salt similar to that described above collects on the bare land 
between the date-palms in arid undrained places where the land 
is not flooded, but the trees ate planted in small channels or small 
circular basins and receive their water directly from these. In 
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this case the water soaks into the eaitii in the ohannels or basins 
only, but in soaking into the earth is distributed more or less evenly 
throughout the subsoil of the plantation, and all that escapes being 
taken up by the roots of plants rises again and evaporates over the 
whole surface of the plantation, depositing any salts that it may 
then contain on the surface of the soil as in the previous case. In 
such conditions we often find date trees growing lustily in a soil the 
surface of which is covered with a thick deposit of salt. This 
has given the idea to some people that excess of salt does not 
harm date trees of any age. The roots of the trees may, however, 
be feeding in a stratum from which practically all the salt has 
been removed and deposited on the surface of the soil where 
it does not affect the plants. Very great damage, may be 
done to such a plantation by heavy rains or by fiooding the land 
artificially. The reason of this is that the salt deposit on the 
soil surface is dissolved and a very strong solution of salt is 
carried down to the roots of the palms. This solution may quite 
easily be strong enough to be fatal even to vigorous well-grown 
trees. 

It is believed that the harmful action of the salt on the palm 
is chiefly one of “ plasmolysis.” What takes place in such a 
case, may be roughly illustrated as follows : — 

Tie a piece of permeable vegetable or animal membrane — a 
piece of animal bladder will do — over the top of a glass thistle 
funnel ; invert it ; fill some solution of salt and water into it, 
and place the funnel, broad end down, in a vessel of pure water, 
immersing the funnel till the level of the liquid inside it and that 
in the outer vessel are the same. Shortly afterwards it will be 
found that the liquid in the outer vessel tastes saltish and that 
the level of the liquid in the funnel has become higher than that 
of the outer vessel ; in fact that there has been an interchange 
of liquids going on, and that more liquid has flowed from the 
outer vessel into the funnel than in the reverse way {see illustration 
No. 22, page 22a). The rates of flow of solutions through such 
membranes have been measured by scientists and found to be 
There are no visible holes in the membrane separating 
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]qM)wo AS “ osmosis-” 

Honts require a constant supply of water and salts for tfie 
elaboration of their food and to enable them to carry on their 
vital functions. The supplies of water and salts are obtained 
in solution from the soil through the cell walls of the roots by 
osmosis ; these cell-walls acting as the permeable membranes. 

As soon, therefore, as a solution of salt in the s<h1 becomes 
mote dense than that of the cell sap in the plant, the flow of water 
and salts into the plant becomes inhibited or rswexsed, and if 
the solution is stroi^ enough, and its action continues suffix 
ciently long, the state of plasmolysis is produced and the plant 
dies. 

Great damage has frequently been done to date plantations 
in the Sahara by heavy rains and floods where the surface soil 
has been covered with a thick layer of salt. When such a layer 
accumulates, one way of getting rid of it is to scrape it off and 
cart it away. If only the layer of salt on the surface of the soil 
is taken awsy. this costs little and may be done repeatedly if 
necessary. Ip the attempt to get rid of these salts, people some- 
times cart away the surface soil to a depth of 6 inches or more, 
but as will be seen from Table I page 21 it will be as effective and 
much less expensive to merely scrape the surface whenever a 
crust ot salt forms. If, before a crust of salt has formed on the 
land, ordinary farm crops can be grown between the trees, and 
the land is irrigated for these in the usual manner, or if the land 
is simply flooded occasionally, the upward current of water due 
to evaporation from the surface of the land is reversed, the salts 
are carried down and to some extent redistributed in the soil and 
a large accumulation of salts at the surface of the soil is retarded 
or prevented. 

Possibly one variety of d&t^-pfthn may resist more alkali 
thwv others, just as one variety ripens later than another, and it 
may be possible, therefore, to obtain a variety specially aaited 
for ^cowing on salty lands- 
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do not blow frequcptlf . Certainly tie body of 
the plant does not appear to be banned by winds, even if they ate 
of considerable violence. The roots have great tensile streri|fth 
(see page X, para. 2). The tree has a very large number of 
them. Most descend at sharp angles, but a suitable proportion 
of them spread out all round the stem at email angles to the 
horizon, finally descending well into the soil ; the stem, when 
healthy, is exceptionally difiScult to break across (see page 6, 
para. 3), and the leaves are so built that it is hardly possible for 
the wind to break or tear them, or for the wind-driven sand to 
abrade them (sec page 7, para. 4). Indeed, although. I have 
seen sand-storms in date-growing oases against which one could 
hardly stand upright or see a yard in front of one, and during 
which the wind-driven sand has stripped cereal crops into frag- 
ments leaving nothing but their stumps in the ground, I have 
rarely seen a healthy date tree overturned or broken by wind, 
or the leaves of one abraded by the sand, Sometimes, however, 
the stems of old trees get broken by high winds when heavily 
laden with fruits. 

Sandstorms may cause damage when they come at the 
time that the fnut on the tree is in its final ripening stage and 
the dust sticks to the fruits. Those fruits which are most sticky 
at that period suffer most. The dust cannot be removed easily 
from the fruits and may spoil a crop for first class market purposes. 
In the Persian Gulf and other large date-growing localities, damage 
of this sort is occasionally met with. Some damage is occasionally 
done to date fruits in the Punjab in the same way. 

16. Well-established palms do not appear to suffer from 
excessive heat or excessiye dryness of the air 
^ roots have a sufficient supply of water. 
Date trees have been report^ to stand as low 
a temperature as 20'T'. in winter witiioat harm, and to be able 
to live even where it occasionally gefts as low as 12®F., but when 
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the temperature is low in the fruiting season the fruits wiU not 
ripen properly. 

The developnent of the fruits appears to suffer no oheck from 
cool nights, however, unless the temperature falls below a point 
somewhere about 64‘4°F. (De Candolle, vide Swingle, page 63). 
Certain varieties of dates ripen at lower temperatures than others, 
and those varieties that ripen only in the hotter climates generally 
appear to be superior in quality to those that ripen in cooler 
climates. In most parts of the world, the fruits begin to form 
about the end of April. If the climate is hot and the variety of 
date is one that requires comparatively little heat to ripen it, 
the fruits may be ripe as early as June, while if the climate is 
cooler, br the variety one that requires more heat to ripen it, 
the fruits may ripen as late as October or even November. In 
some oases where harvesting labour is scarce, and the season 
dry, or where there is some other reason for not collecting the 
fruit as soon as ripe, it may be left on the trees for several weeks 
after that. The world’s date fruiting season is generally 
reckoned as between 1st May and 31st October. 

Tables II, III, and IV on pages 27, 28, and 29 give as nearly 
as the data to my hand will allow the monthly normal maximum 
and minimum temperatures of date-growing localities in Tunis, 
Egypt, Mesopotamia, and Persia. Table V, pages 30 and 31, gives 
similar data for ten stations in the Punjab for comparison. 



Normal monMy maximum and minimum temperatures in decrees Fahr. at five Date-grovnng Centres »n Tunis. 
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Normal numMy maxiimtm and minimum temperatures in degrees Folvr. 
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Normal monthly maximum and mininwm temperatHret in degrees Fahr 
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V. 

(average of ten geofe' observations) at ten stations in the Punjab. 
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Regarding the places mentioned in Tables II, III, and IV, 
the following points may be noted : — 

(«) The very finest dates known in the world can be grown 
at Tozer and Nefta in the Jerid oases, Tunis ; in 
Dakhla oasis, Kgypt ; and in Baghdad, Mesopo- 
tamia. Nefta has the lowest temperatures of 
any of those places, and until we have further 
information we may take its temperatures as 
the lowest under which the finest dates may 
be grown, provided that humidity, rainfall, and 
all other factors in date growing are entirely 
satisfactory . 

(«') The fruits produced at Alexandria would have to be 
relegated to the lowest class as regards quality. 
There is some reason to believe that certain 
varieties of dates can be ripened under even lower 
temperatures than those of Alexandria, but detailed 
tables of these temperatures are not to hand, 
therefore the Alexandria temperatures may be 
taken here as the criterion for low grade fruits. 
Where other conditions do not interfere, the places 
above referred to which have temperatures 
between those of Nefta and Alexandria produce, 
as a rule, an intermediate grade of fruits. 

17. The chief point to note about winter temperatures 
is that they are not so low that the trees may be 
killed or harmed by the cold. Where harm is 
done, it is the younger leaves, especially those 
just issuing from the terminal buds that are affected ; therefore 
most harm is done if heavy frosts occur after fresh tender young 
leaves have begun to appear in spring. Small date plants are 
more susceptible to harm than tall ones, as the terminal buds of 
the former are nearer Ihe ground than those of the latter, and 
cold frosty air being heavier than warm air tends to lie lower 
down. 
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The temperatures at all the ten Punjab stations in winter 
seem very comparable to those of date-growing regions and are 
apparently suitable for date culture. The minimum tempera- 
tures at none of our stations get down to 20°F. (see also page 25, 
para. 16) ; the lowest yet recorded are 23’9°P. at Rawalpindi 
and 24°F. at Ludhiana. 

18. Regarding summer temperatures it may be noted 
that the hottest month of the season in the 
Summer ^tempera. Punjab is June ; in Tunis and Lower Egypt it 

is July ; and in Upper Egypt and Baghdad it 
is August. Also that May — approximately the beginning of the 
date fruiting season here as elsewhere — is hotter in the, Punjab 
than at any of the date-growing centres quoted. The Indian 
Meteorological Department have kindly given me the following 
explanation of this ; — 

“ Northern Africa and Mesopotamia possess normal con- 
tinental or marine climates, and the hottest part of the year is 
accordingly the end of July or the beginning of August.” 

“In that month (May) the solar heat 

is expended in heating up the dry land surface of the Punjab 
and as the air above is prevented largely from mo\'iDg away, by 
the bordering mountains, it reaches very high temperatures. 
On the other hand, strong and relatively cool northerly and 
north-westerly winds prevail at that time over the north of 
Africa and tend to keep down the temperature. There is a 
change of wind in the autumn, the prevailing direction being 
then south-west, and therefore a land wind with the result that 
the months of September and October are as warm in Northern 
Africa as those of June and May.” 

The rains and cloudy weather in the Punjab in July and 
August reduce the daily maximiun temperatures here in these 
months, and also prevent the daily minimiun temperatxxres 
from falling as low as they otherwise would in that part of the 
season. 
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The following table is of interest in this connection. 

Table VI 

Showing the diunud ranges of temperaiuTe in degrees Fahr. in May, August, 
and CHober in the Punjab. 



M»y. 
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October. 

Montgomery 

29-9 

20-4 

34*4 

Multan 

29 0 

186 

311 

KhuBhab 

27-6 

19'4 

31-9 

Sirea 

29-8 

182 

33*5 

Delhi 

24-5 

125 

24*2 

Lahore 

331 

20-4 

36*0 

Ludhiana 

29 0 

180 

28*0 

Sialkot 

28-3 

170 

30*4 

Amballa 

28’S 

147 

32-4 

Rawalpindi . . 

29*5 

18-7 

22-4 


August is our dampest month (see Table XVII, pages 60 and 
61), and in it the diurnal range of temperature is least. Our climate 
is drier towards both May and October ; therefore the diurnal range 
is greater towards these months. Alexandria (see Table XV, 
pages 48 and 49), is very humid and gets gradually more so from 
May to October. There, as we expect, the diurnal range is small, 
being only 15'5°r. in May and gradually falls to 12'6 in October 
while Nefta, with its comparatively dry atmosphere all summer, 
has a diurnal range of about 30'7°F. throughout the fruiting season. 
A great diurnal range is apparently not necessary to the produc- 
tion of good fruits, however, as Bahrein, which produces very 
good fruits, has only a diurnal range of 9'6°F, in February to 
12’6°F. in October. Most of the date varieties at present growing 
in the Punjab mature between 20th J\ily and the end of August, 
therefore although intending growers should take notice of the 
temperatures in the broader date-fruiting period — ^May to October 
inclusive — in case varieties are introduced which will ripen later 
than those now growing, it should be noted that May to August, 
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inoluaive, ia at pieaent the important date-lruiting season in this 
province. Whether we limit the Punjab fruiting season to 
August or October, however, we find that the minimum tempera- 
tures at all the Punjab stations quoted are more than satisfac: 
tory. Even those at Rawalpindi — the coldest of these stations— 
are higher than the minimum temperatures at Nefta, except in 
September when they are about equal, and in October when they 
are only 2-3^. lower ; are rather higher — except in October — 
than those of Dakhla oasis ; and little short of those for Baghdad. 
To further compare the temperatures in the date-fruiting season 
at the ten Punjab stations with those of the same period at the 
other centres already referred to, we will consider the monthly 
mean temperatures and the mean temperatures of thp whole 
fruiting period at all these stations («ee Tables VII, VIII, IX and 
X, pages 36, 37, 38 and 39). This comparison gives a better idea 
of the amount of heat to which the palm is exposed than a con- 
sideration of the maximum temperatures alone, but as equal mean 
temperatures for any particular month at two separate stations 
could obviously be made up of very different maxima and minima, 
a comparison of mean temperatures is of use only where, as in the 
oases quoted above, the minimum temperatures are satisfactory. 
They are naturally of most use when the maximum and minimum 
temperatures are also before us so that any marked difference 
in the heights of these or in the diurnal range of temperature 
may be noted. 
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Date-growing Centres in Tunis and Algei 


Table VIII. 
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Notf — Thr Jigitren for the aboie Table trert from (he. mme siyurct for Table lY. 


;! monthly mean temperatures in degrees fahr. (average of ten years' obsermtions) at ten stations in the Punjab. 
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From a comparison of the above tables, it appears that the 
mean temperatures for the whole of the world’s date-fruiting 
season (1st May to Slst October) at all the Punjab stations are 
higher than that at Nefta ; that the monthly mean temperatures 
in the same season are higher at Montgomery, Multan, Khushab, 
and Sirsa than those at Nefta ; that those at Lahore and Ludhiana 
are all higher than at Nefta, except in August when they are only 
0'8°r. and 1 •8°r. lower, respectively ; that those at Delhi, Sialkote, 
and Amballa are higher, except in July and August, when they 
are lower by less than 3'5°F. ; that at Rawalpindi they are only 
short of those at Nefta by 2‘1°F. in July, 4'2°r. in August, 2'5°F. 
in September, 0‘9°F. in October, and are far better than those 

at Cairo where many date trees axe successfully farmed. 

< 

So far as mean temperatures in the date-fruiting season are 
concerned, therefore, it Seems that the very best dates known 
could be grown at Montgomery, Multan, Khushab, and Sirsa ; 
probably also at Lahore and Ludhiana, while Delhi, Sialkote, 
and Amballa fall little short of the standard required for first 
class dates ; and even at Rawalpindi the temperatures are quite 
suitable for date farming. 

19. It has been stated that, with certain reservations, 
CompftrisK)n of Certain amounts of heat are required to produce 
Hodt-Unitii at Pun. flowcrs and to mature the fruits of particular 

jab litationB with a 

®^'ops. People holding this view have made 
Egypt, and Mrao- Comparison of the sums of daily temperatures 

potamift. • 1 • T ^ ^ 1 

With a View to throwing light on whether a plant 
would mature in a certain district, and if so, on what date it 
would be likely to mature. The daily mean temperatures are 
usually added for this purpose. The value of comparisons of this 
sort has been severely criticised. It has been contended that 
these comparisons can only be made between regions of somewhat 
similar climates, and some people deny the value of that, pointing 
out that the amount and nature of the plant’s food supply, the 
supply of water, the amount of light, etc., are equally vital 
factors in the development of the plant. Where the sunshine is 
little interrupted by cloud, etc,, and tlio plants are in moderately 
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rich soil, well supplied by ixrigation water or water rising from 
below aa is often the case where date paJms ar6' grown, a 
comparison of the heat factors is considered of importance. 
This factor has therefore been considered. It should be noted, 
however, that a weak point in comparisons made on those lines is 
that no indication is given of the height of the temperature at 
diSerent stages of the plant’s life cycle. In date culture, for 
example, high temperatures are much more essential at the fruit 
ripening period than early in the fruiting season, and where 
such comparisons are being made it should also be seen that 
there is no considerable discrepancy in this respect. 

The amount of heat necessary to ripen the fruits of the 
date palm has generally been calculated by adding together 
the daily mean temperatures during the months when the dates 
are developing, the developing period being considered as extend- 
ing from 1st May to 31st October. Following W. T. Swingle of 
the United States of America, Department of Agriculture, I have, 
for convenience, added only the degrees of temperature above 
C4‘4°F. The Deglet Noor date referred to below is supposed to 
be the finest date known, and the most difficult date to ripen. 

Table XI. 


Stations. 


1. AJuicrs 

2. Orloansvillo 

3. Biskra 


4. Ayata (1899) 
6. Ayata (1890) 

6. Ayata (1891) 


Sum of daily 
moan tempora- 
turca above 
94 4°F. between 
1st May and 
31fit October in 
Degrees F. 


A f^crut. 


Rsmabks. 


1,373* 

2,27«* 

3,165* 


3,764 

3,269 

3,431 


No dates ripen here. 

Very early Horts mature. 

Average of ten years’ observations ; 
many dates ripen regularly, Deglet 
Noor dates ripen but are not of best 
quality. Dat^ oolturo, the loading 
industry. 

Doglot Noor dates ripen well. 

Deglet Noor dates ripened very im- 
perfootly. 

Deglet Noor dates ripened very slowly 
and imperfeotly. At Ayata a 
BMciality is ma^e of the culture of 
choice Deglet Noor dates for the 
export trade. 


Dnia from Stenngle, United Staiee of Americaf Department of Agricvliure, Bulletin No. 53 
except thoee marked * wh\ch are from " Climate of the Ctmtvnent of Africa,'* by A. Ktwx. 
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Table XI — contd. 


Bsmaaks. 


ObeervAtions &iii& to thirteen ye&ts : 
all varietioe of dates including 
I^glet Noor ripen perfectly. 
Observations three to six years ; date 
fruits as at Tosar. 

Observations four to five years ; 
several first class varieties ripen 
perfectly. Deglet Noor not yet 
grown. 

Observations fifteen years. Finest 
varieties do not lipen weU» even 
second and third otasB dat^ do 
not always .ripen perfectly. 
Observations fifteen years. 50,000 to 
05,000 date trees in the oasis. Fruits 
mediocre quality, elevation 1,150 
feet. Not suited for ohoioe varieties 
because of its high elevation. 

Data from Kfarney, Vntkd Staiu of Amtricat Dtparirmni of Agriculiurct Bulletin 

No. 02. 

Egypt {obaervaltone over seven ^cars). 

12. Alexandria .. 2,036 

13. Port Said .. .. 2,266 

14. Abbassia . . . . 2,702 

16. Oizah .. .. 2,108 

16. Holwan 2,480. 

17. Assuit . . . . 2,982 

1 8. Oaklila oasis . . 3,772 

19. Asswan . . . . 4,851 

Meteorological cioto from Report 1907, Survey Department^ Egypt, 
Me-eopotamia and Persian Oulf. 

4,088 Observations ten years ; first class 

dates ripen regularly. 

4,309 Observations fifteen years ; first class 

dates ripen. 

4,386 Observations fivo years ; first class 

dates ripen. 

4,447 Observations seven years • first class 

dates ripen. 

4,261 Observations thirteen years ; first class 

dates ripen. 

Meteorological data from Meteorological Department, India. 

The above data are mtereetii^. From Kearney we under- 
stand that the fruits of the Deglet Noor ripen perfectly where 
the heat units above 64°F. between 1st May and 31st October 
amount to 3,277°F. (vide Nefta), while Swingle states “ From 
three years’ observations, it is considered that about 2,000°C. 
13,600T.) are required to ripen the Deglet Noor satisfactorily.” 


20. Baghdad 

21. Basrah 

22. Mohammerah 

23. Koweit 

24. Bahrein Island 


Dates ripen regularly, but are not as 
good as the dates grown kgher up 
m Egypt. 

Good dates ripen regularly. 

First class dates ripen regularly. 

First class dates ripen regularly. 


SUtiotw. 

Sum of daily 
^ean tempera* 
taree above 
64*4*F. between 
1st May and 
Slat October in 
Degrees 7. 


Tunis. 

7 1 

( 3,665 

- Jerid oasids 


8. Nefta J 

t 3,277 

9. Kebili. (Nofsaoua oasis) 

3.183 

10. Gabes oases 

2,272 

1 

11. Gafaa oasis 

2,738 
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Ai»>«nming that the ds^a bam both iavestigatois aie ooireot, it 
seeiUB that the explanation of the case wonM most Hkely ^ found 
frran a eompaiison either of the heights of the temperatures at 
the different stages of the fruitii^ season, or of the amounts of 
rainfall at the ripening time. Unfortunately Swingle does not 
give the monthly rainfalls and maximum and minimum tempera- 
tures at Ayata for the particular years which he refers to> and 
I have not yet got these to hand, so I am not able to say whether 
they throw any light on the point. 

He notes, however, that in 1889 when the dates are said to 
have ripened well at Ayata, the rainfall for the whole year was 
only 2 52 inches; in 1890, when they ripened very imperfectly, 
it was 9‘32 inches, and that again in 1891, when they "ripened 
imperfectly, it was 4‘16 inches. It appears to me possible, there- 
fore, that in 1890 and 1891 enough rain may have fallen, when 
the fruits were ripening, to have spoiled them somewhat. This 
suspicion is strengthened by the fact that the finest dates can 
be grown at Nefta, where there is practically no rain under 3,277°F. 
units, and that several first class varieties are grown at 
Kebili which is practically rainless until October or November, 
under 3,183°F. units. Our data indicate that 2,738'’F. units is 
too little heat to ripen first class dates properly, as at Gaisa, which 
is practically rainless, the finest dates do not appear to do so. 
From the Alexandria figures, it appears that lower qualities of 
dates can be ripened where there are about 2,000 units of heat 
properly distributed between Ist May and 31st October.* No 
dates appear to ripen under 1,373 units distributed throughout 
the season as at Algiers (For monthly mean temperatures at 
Nefta, Kebili, Gafsa, Biskra, Orleansville, Algiers, etc., seepage 31, 
Table VII, and for a comparison of the data to hand concerning 
humidity and rainfall, see Tables XIII, XIV, XV, XVI and XVII, 
pages 46, 47, 48, 49, 50 and 61). The relative qualities of date 
fruits grown at the places where the sums of the heat units lie 
between those of Alexandria and Nefta appear to correspond 
roughly with these sums. 


Some in Alexandria, ripen in early September. 
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The date palm. 


We have seen (see para. 18, page 33), that the Tninimum 
and mean temperatures in the fruiting seaaon at all the Punjab 
stations mentioned above are quite satisfactory, and if other 
factors are equal and if first class dates ripen under 3,277 units 
of heat, then the finest dates should ripen in the- Punjab, at 
the places and by the dates given in the following table : — 

Table XII. 


' Stations 

Sum of daily 
moan tempera- 
tures above 

F from 

Ist May to 

Slat October 
m degrees F 

Date on which the 
Deglet Noor dates 
might be expected 
to npen jf 3,277 
boat units aro 
neceswry 

Montgomery 

4,S56 

18th August 

Multan i 

4,770 

2186 August 

Khnshab I 

1 4,534 

26th Augu'it 

SirHft 

4,5S4 

27th August 

Delhi 

4,216 

8th September • 

Laliolo 

4,100 

6fh Soptomber 

Ladhiana 

4,117 

0th September 

Sialkotn 

4,052 

12fli Soptomber 

Arohalla 

3,919 

18th September 

Rawalpindi 

3,390 

17 th October 


* i/ihon if* hotl€> than Delhi before (tffi September ^cc Tabic X, pige 30 

So far as temperature is concerned, then, the finest dates 
ought to ripen at all the ten stations mentioned. 

The amount of heat required to ripen date fruits has been 
calculated by various other methods, but we need not deal at 
greater length with the subject here. No amount of heat has 
yet been found too much for date trees when properly established. 

20. In order that the date palm may produce abundant 
fruits of tho best quality, it is essential that the 
' from the time the flow'ers open 

to the time the fruits ripen. Eains or a damp 
atmosphere at other times of the year may be beneficial. The 
presence of water vapour in the air has been considered to cause 
harm to the date palm in the fruiting season by absorbing heat 
from the sun’s rays and thereby preventing the temperature 
from rising to the great height necessary to develop and ripen the 
fruits properly. It would appear from the Tables V, X and XII, 
however, that wu need not fear insufficient heat in most parts of 
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the Punjab. The dry atmosphere, which allows an excessive 
heating during the day, allows an equally great fall of tempera- 
ture at night by radiation of heat into a cloudless sky; therefore 
the diurnal range of temperature in dry parts of the season is 
much greater than it is in damp weather {see page 33, para. 18). 
Damp or rainy weather is directly injurious to date palms 
in preventing the fertilisation of the flowers in spring- and 
in causing decay or dropping of the fruit when it is developing 
and ripening in summer. Tables XIII, XIV, XV, XVI and XVII, 
on pages 46 — 61 show the mean relative humidities and normal 
rainfalls at stations in Tunis, Algeria, Egypt, Mesopotamia, 
Persian Gulf, and the Punjab. 

21. The date flowering season in the Tunis oases appears 

to be from about the middle of March to the 
tniddle of April {see Kearney, page 53, Bulletin 
No. 92, United States of America, Department 
of Agriculture) ; that for the Algerian oases appears to begin in 
April and extend to the end of May {see Swingle, page 27, Bulletin 
No. 53, United States of America, Department of Agriculture) ; 
April-May cover the chief flowering seasons in Lower Egypt, and 
March-April that of Upper Eg>-pt, Dakhla oasis, Baghdad, and 
the Punjab. For our purpose, we may take the spring months, 
March, April, and May, as the world’s flowering season. 

22. From the figures to hand an average humidity of 63 

in the spring months apparently does not 
^fl'owerinrsMBon!’ interfere with date culture, as Tozer, where large 
quantities of some of the finest dates known are 
cultivated, has that degree of hmnidity. A normal mean humidity 
of 73-74, even at that season, does not appear to be a serious 
objection, as at Port Said under that humidity, hand pollination 
is successfully carried on. The point for intending date growers 
to note when comparing climates as regards humidity and rainfall 
in the flowering season is whether hand pollination ensures 
fertilisation in a sufficiently high percentage of cases. Con- 
trasted with the places just referred to, the mean relative humi- 
dities at all the Punjab stations in that season seem satisfactory. 



Table XIII. 

Monlhly mean rainfall in inches and mean relative humidities at Date-gtouiing Centres in Tunis. 

Rainfall. 


THl DATS falU. 



Note. — Spring includes the months of Marchy April, and Mag. 
Summer includes the months of June, July, and August. 

Atfiumn includes the months of September, October, and yovember. 
WinUr indudts the months of December, January, and Febritary. 


Table XTV. 

Monthly mean rainfalls tn inches and mean relative Humidities at stations in Algeria. 
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Nora . — Spring inciudeA March, Aprtl, May. 
Summer includes June, July, Augusi. 
Autumn includes September, October, Novenb* 
Winter includes December, January, Febrnar. 
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Table 


Monthly mean rainfalls in inches and mean relative 


1 

Btatione. 

1 

Altitude 1 
in feet. 

1 

1 

North 1 
Latitude. 

! 

Jan. 

Feb. 

Mab. 

Atl. 

May. 

p 

a 
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a 
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.5 

is 

5* 1 

1 
tS ’ 

! 

i 

0 

i\ 

Humidity. 

> 1 
: 1 

a 'i 

ta 

, Rainfall. 

Alexaitdiia . 

104 

ar r 

69 

1 2-3 

68 { 

1'2 

68 

U'6«| 

69 

' 0*12 

72 

0-04 

Port Said ... 

' 11 

31“ 16 

76 

0-88 

76 

0'36 

74 

0-4 

73 

0-2 

73 

0*04 

Abbassia « . 

US 

30 5 

68 

0-S6 

64 

0-2 

53 

o*id 

60 

0-08 

46 1 

'004 

Gixah 

1 72 

30’ 2' 

82 

0*36 

73 

0-36 

70 

0*]5| 

6D 

0*16 

! 67 

^0*04 

Helwan 

379 

29° K 

63 

0*58 

54 

0-08 

63 

0-lC 

44 

0*04 

43 ^ 

C'06 

AMuit 

182 

27" 11' 

72 

1 

06 


67 


43 


36 

1 

Bakbla oaaii 

429 

25’ S9 

42 


39 


35 


28 


27 

... 

Aaawan ... 

326 

24“ 2 

52 


44 

... 

|S^ 


32 


34 



Data front Meldorologieat B^port 


Table 

Monthly mean rainfalls in inches and mean relative Humidities 


Stations. 

Altitude 
Jo feet 

North 

Latitude. 

Jan. 

Feb. 

Mah. 

Apl. 

May. 

& 

■1 

3 

n 

*3 

•s 

1 

Humidity. 

3 

a 

1 

Humidity. 

Rainfall. 

•3 

a 

a 

w 

Rainfall. 

p 

v 

a 

a 

a 

3 

a 

Baghdad 

181 

33" 

80 

104 

70 

1-37 

70 

1-41 

62 

0'81 

56 

0-23 

Bairah 

26 

30" 34' 

60 

1-22 

n 

0-07 

71 

i-ce 

65 

0-44 

59 

033 

Bahrein 

IS 

26" 18' 

SO 

0-41 

eo 

0-68 

77 

0-52 

72 

0-23 

65 

0 07 

Koveit* ... 

15 

29” 21' 


106 

... 

0-63 


U-98 


O'la 


0-10 

Mobamerah * 

20 

30’ 27' 


119 

... 

106 

... 

1-48 


o*s& 

... 

0-14 


Data from MH40rolcgiea 
* Sum^dity figuYt 




son. AVn OUMATB. 


*9 


XV. 



Jui 19(J7, Survty Dtjarlmeat, Egypt, 

XVI. 


at Dale-growing Centres in Mesopotamia and Persian Oulf. 



hepartment, India, 
not to hand. 
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Table 

Monthly mean rainfalls and mean 



3i«. 

Feb. 

HaR. 

Apeii. 

Mat. 

Stationi. 

Bamidlty. 

2 

a 

1 

i 

S 

C3 

H 

“2 

i 

T3 

1 

9 

n 

*2 

.S 

10 

K 

1 

9 

m 

Rainfall, 

i 

*6 

9 

n 

-3 

2 

B 

1 

Dfllhi 

66 

123 

65 

071 

49 

060 

36 

0-20 

38 

0-72 

Birsa 

76 

0-84 

73 

033 

67 

032 

30 

0-26 

S7 

0-71 

Amb&lta 

87 

1-62 

84 

2*41 

63 

0-37 

53 

0-31 

40 

0-73 

Lut^hiana 

82 

1'84 

28 

1-80 

63 

079 

■15 

0-71 

40 

0'6I 

Lahore 

82 

1 12 

78 

110 

65 

0-66 

47 

0'42 

41 

0-82 ; 

Sialkote 

82 

25J 

79 

l-SO 

67 

1-14 

43 

080 

41 

m 

Rawalpinili ... 

84 

2-74 

82 

2-24 

72 

1-99 

66 

1-70 

44 

147 

Kbiwhab 

70 

0-82 

70 

089 

68 

MS 

42 

0-02 

32 

0-78 

Montgomery . 

76 

0-84 

69 

0-87 

62 

0-36 

38 

013 

36 

0-27 

Uultan 

71 

0-45 

68 

0-43 

69 

0-30 

48 

0-10 

44 

0-30 
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23. Actual lainfall is much mote to be feared than high 
humidity short of precipitation in the flowering 
season, as it may wash the pollen from the 
flowers and may do damage in other ways ; 
therefore the less rain in that season, the better for date farmers. 


RAinfall in the 
flQweiing aeMon. 


The total normal rainfall at the date-growing centres quoted 
in the above tables in the spring months (March, April, and May) 
is highest at Biskra. There it is 3‘42 inches. This rain evidently 
does not preclude date culture, for date cidture is the leading 
industry there (see Table No. XI, page 41). Kebdi comes 
second with 2’97 inches ; Baghdad comes next with 2-45 inches, 
while rainfalls at the other stations are lower. In the Punjab 
the totals for the same three months are less than 0 8 inches at 
Montgomery and Multan; less than I’S inches at Lahore and 
Ludhiana ; 2'5 to 3 inches at Khushab and Sialkote, and over 
6 inches at Rawalpindi. So far, then, as can be seen from the 
above data, the climate in the flowering season in most parts 
of the Punjab seems suitable for date culture. Where date 
trees are already growing that are either pollinated by hand or 
are in suitable positions with regard to male trees, or where other 
conditions me suitable, people can set the point at rest for them- 
selves by noting whether a fair number of fruits on such trees 
develop seeds annually (see also page 98, para. 70). The test 
is most severe where female trees are grown with few or no males 
near them, and the plants are hand pollinated (see page 96, 
para. 64), because if ram washes the pollen off the female flower 
after hand pollination, more pollen is not brought by the wind 
to replace it as may be the case where the trees are habitually 
wind pollinated. In the young Arabian date plantations at 
Multan, and Lyallpur however, where trees have been hand 
pollinated for the last three years and where very few male trees 
are growing near, hand pollination has been quite successful. 

24. Although the temperatures may be entirely satis- 
Humidity and factory, excessof atmospheric moistuie, including 
rain^ in the fruit actual rainfall in the fruit developing and 

developing and ^ ^ . 

ripening neaeon. ripening seasoD, may damage the crop by causing 
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the fruits to decay and drop from the trees before they are ready 
f m: haTTesting ; also possibly in other ways. As already stated, 
the world’s fruit developing and ripening season may be taken 
as extending between 1st May and 31st October, and the most 
critical stage is the ripening period. Excluding special oases the 
ripening periods may be taken roughly as September-Ootober in 
Mesopotamia, Algeria, Tunis, and Egypt ; and July-Augiut in 
the Punjab. I^he greater heat in early summer probably hastens 
the ripening season here. From figures for T?ozer and Basra 
we may conclude that a humidity of 60 approximately in the fruit 
ripening season will not hinder the culture of the finest dates, 
while most excellent dates are ripened in the Island of Bahrein, 
where the humidity is recorded as 73 in September and 76 in 
October. The poorer quality of fruits got at some of the date- 
growing places mentioned in the above tables, for example at 
Gafsa, Port Said, and Alexandria, seems therefore to be due to 
the lower temperatures at these places. I believe also that if 
readings were taken in many plantations in Egypt in which trees, 
which annually yield good crops of fruits, stand in a sea of water 
while the Nile is in full flood in September-October, the humidity 
figures would be much higher than those recorded above for the 
stations there. 

The same is probably true of Basra in the Persian 
Gulf, which grows lai'ge quantities of excellent dates, Even 
the very high figures given above for Bahrein apparently under- 
state the case. Major Keys, Political Agent there, in reply 
to a letter of mine enquiring regarding date culture in the island, 
informs me that he believes the humidity in the date groves to 
be considerably in excess of that reported from the observatory, 
as the observatory is at Manama which is at a much higher 
level than the date plantations. He also writes ; — “ The people 
begin to eat the dates when ‘ latab ’ (literally moist) but ‘ ratab ’ 
dates are also gathered and allowed to ripen on the ground, 
■vfrhich they do in a few days. Those intended for export or for 
keeping are not gathered till they are ripe. In very damp years 
when there is a danger of mildew, they are gathered when half 
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‘ ratab half ‘ tamar ’* This stage of ripeness appears to be 
approximately that at whioh date fruits are habitually harvested 
in the Punjab. 

The case of Bahrein is very interesting, as there is an 
excessively high humidity in the date-ripening season there with 
practically no rainfall to compUcate our interpretations. In 
the light of the fact that excellent qualities of date fruits are 
grown at Bahrein, the mean relative humidities at most of our 
Punjab stations do not appear to be above the limits for success- 
ful date cultivation. 

In the fruiting season actual rainfall in excess, coupled with 
a normajly damp air which does not allow" the rain to dry up 
rapidly, is what is to be most feared. The ripening perioa, from 
the time the dates begin to soften till they are harvested, is the 
part of the fruiting season in which these conditions do most 
damage. Of the places referred to in Tables Nos. XIII to XVII, 
those that produce the best dates, he., Tozcr, Nefta, Daklila 
oasis, Baghdad, and Persian Gulf stations, have practically no 
rainfall in the ripening season. Kebili has the highest normal 
rainfall in autumn (September, October, and November). There 
it is 5’06 inches. Gabes comes next with 2 47 inches : Biskra 
has 1-97 inches, Gafsa 1'8 inches, and Ayata 0 6 inches. 

25. A glance at Table No. XVII shows that rainfall is the 

„ limiting factor for date farming in the Punjab. 

Tho limiting factor ® ^ . 

ni dato fanning in None of the Punjab stations are rainless m our 

the Punjab. v i 

date ripening season (July and August). Multan 
and Montgomery have the lightest rainfall in these months, 
hut even these are higher than those of the date ripening 
seasons at the date-growdng centres outside India quoted 
above. We know, however, that at Multan, MuzafEargarh, 
Dera Ghazi Khan and elsewhere, trees fertilised by wind and 
left very much to care for themselves do produce crops of dates 
annually. The explanation of this is that date fruits are much 
more susceptible to damage by wet weather in the final ripening 


* Xamara»ripe. 
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Stage which begins after the fruits begin to soften, than before it ; 
and that in the Punjab thej are plucked from the trees as soon 
as this stage comnienoes, the final ripening and ouriig being 
done by spreading the fruits on mats in the sun. The people 
thus avoid the risk of the heavy damage that may be done in 
wet weather to fruits which are left on the trees till they are fully 
ripened. This oustom has been in vogue as long back m we 
can get authentic information for, and probably arose as early 
as the introduction of dates into the province. That a market- 
able quality of fruits can be got when dates are plucked at this 
stage of ripeness is shown in paras. 85 and 86, pages 113 and 116, 
and also can be seen by reference to literature dealing with the 
curing and marketing of date fruits plucked at the same stage of 
maturity in other parts of the world. The questions before us 
then ale — “What is the extent, if any, of the damage done to 
the crop by rains in years of normal and excessive rainfall in the 
western side of the Punjab ; and what are the extreme conditions 
of rainfall under which dates can be cultivated when the fruits 
are harvested and cured in the above way ?” 

A consideration of the case shows that a record of the monthly 
amounts of rainfall may be misleading in this connection, as a 
heavy rainfall continuing for a very short time will do much 
less damage than a lighter rainfall extending over a longer period ; 
the effects will also be less if the rain falls before the fruits begin 
to soften, etc. In the following records of rainfall at Multan, 
Muzaffargarh, Dera Ghazi Khan, and Lahore, the dates on which 
rain fell, as well as the amounts, have therefore been given. 
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for the ■past 14 yeats in Lahore, 



Land Swords, Pnniab, 
dropt of rainfall. 



To enable us to interpret these figures properly, we require 
very accurate and detailed information rej^gcdmg any damage 
done to the fruits by rains in these years. Authentic informa- 
tion of this sort, or indeed concerning the crop in any way, is very 
difBcult to collect from the smaller owners of date groves, as they 
are apt to suspect that the Government revenue on the trees may 
be raised if they show that they are obtaining large crops, while 
larger owners having let their gardens to tenants d« not know 
exactly what amount of crops the tenants get. It is usually 
just as difficult to get information from the tenant, as he is afraid 
that the owner will raise his rent for the garden if he shows that 
he is getting large crops. We must therefore look to the model 
plantat;jons which we planted in 1910 and later {see page 111, 
para. 83) to give us the exact information required, or get it from 
a qualified assistant who will actually stay in local plantations 
throughout the fruit-developing and harvesting season. So 
far we have not been able to spare a man to do this. Meantime, 
I may say that date growers in Multan, Musaffargarh, and Dera 
Ghazi Khan are unanimous in stating that in average years little 
or no harm is done to the fruits there by rains. They also inform 
me that more harm was done to the date crop in those districts 
by rains in 1914 than in any year for a long time past. We would 
expect the greatest damage to be done by rains falling between 
the 20th July and 20th August, that being the chief harvesting 
period (see para. 74, page 100), and referring to the above rainfall 
records we find that in 1914 in Multan and Muzaffargarh there 
were apparently five consecutive rainy days at the beginning of 
this period, and in Dera Ghazi Khan rain fell every day, except 
one, for a week then, while in no other of the past 14 years were 
there as many consecutive rainy days within the main harvesting 
period. At Lahore the conditions for date culture are evidently 
very much worse than in the previously mentioned districts. 
There also 1914 was apparently a very bad year, rain having 
fallen almost every day from the 21st July to the end of the month, 
but 1908, which had few consecutive dry days throughout the 
whole harvesting time, was. probably worse. The rainfalls in 
several others of the years referred to in this table are also most 
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mteresting, but we must haVe more information regarding the 
damage done to t}ie crop before we can say much more on the 
subject. Date-growers in Lahore, however, maintain that they 
got a considerable proportion of their crop even in 1914, and that 
they do not remember a year in which their crop was totally 
destroyed by rains. 

In reply to enquiries made through the Deputy Commissioner, 
Lahore, the Extra Assistant Settlement Officer, Lahore, in Decem- 
ber 1915, writes ; — “ The trees at Lahore fruit regularly ; the 
crop of one year is heavier than that of the second, but the differ- 
ence is not very marked. The fruit does not fall off in the rains, 

but a year of excessive rainfall is a bad year for fruiting generally.” 

« 

We may therefore expect to improve date culture in Multan, 
Muzaffargarh, and Dera Ghazi Khan districts at least, and there 
are other districts which are promising. All da+a to hand indicate 
that date trees will grow lustily over a large portion of the Punjab, 
but that the successful cultivation of the crop may be limited 
to a comparatively small area owing only to the fruits being 
damaged by rain in the ripening season. It may, however, 
be possible to extend the area of successful date cultivation 
somewhat by selecting and propagating off-shoots from those 
varieties which ripen before the rainy season commences, or even 
which ripen after the rains are over. 

26. There are already date trees to be seen growing in many 
parts of the province, and observations on these 

Useful informa , i i • 

tion that might be would give veTv vauiable evidence as to whetlier 

collected 

date cultivation could be profitably taken up in 
those districts. Information regarding such cases would be of 
great value to the Agricultural Department. 
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CHAPTER in. 


Propagation of date-plants from, seeds and suckers {off-shoots ) ; 
core of young plantations ; manuring, interculture, pruning 
and uxUer requirements of established plantations. 


27. If 100 seeds are sown, SO or more of the seedling 
Propagation by plants will probably be male trees and will of 
seadii. oourse beat no fruits. If 60 females are got, 

perhaps ten trees or fewer will yield passable fruits, five or six 
of these will probably yield fruits of a quality equal to that 
of the mother tree, and one or more, usually not even one, 
may yield fruits superior to her. The characters of the male 
and female palms used to produce the seeds will of course 
materially affect the number of useful seedlings got. (See 
page 95, para. 62.) The sexes cannot be known with certainty 
till the trees bear flowers (see also page 14, para. 11), and as 
this will occur five to ten years after the seeds are sown, land, 
labour, and water will have to be provided for 100 trees for 
from five to tan years before the 90 more or less useless trees 
can be weeded out and the ten or fewer passable ones can be 
selected. 


The reason that so few good female trees are got from 
ordinary seeds is that the female trees are generally pollin^ed 
by male trees of inferior quality, and they of course influence 
the offspring. As the female date trees are almost always pro- 
pagated by ofi-shoots in date-growing countries and the edible 
part of the fruit formed as the immediate result of pollination 
is not affected by the character of the male used (see page 96, 
para. 62), date-growers have ordinarily no incentive to breed 
good male trees. If good males were bred, much better results 
from female seedlings would be got. 
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28. The land on which the seedlings are to be reared 

should not contain alkali to an extent that 
harm ordinary farm crops. The seed bed 
should be prepared in March or April as for an 
ordinary crop. The seeds should be planted in it to a depth of 
1 to 2 inches and 3 to 4 feet apart, in rows 3 to 4 feet between the 
rows, and then irrigated. The bed should be watered once- per 
week till the seedlings show above ground and should then be 
watered as frequently as to keep the ground moist enough to grow 
any ordinary garden crop. The seedlings are extremely hardy 
and I have seen them germinate and come to a foot or more in 
height in deserts where nothing else was growing. If they are 
well treated, they will grow faster and come into flower «ooner. 
They repay good treatment well, as only when they come into 
flower and fruit can the fruitless males and worthless females 
be weeded out. The weeding out should be done with all possible 
speed to prevent the worthless trees choking the others up and so 
retarding their growth. Transplanting may be done as in the case 
of off-shoots (see pages 10, 68 and 73, paras. 6, 31, 38 ei seq.). 

29. The rearing of date trees from seeds is not advisable 

for ordinary date cultivators when good off- 
AdvantRfim uf shoots can be obtained. No useless trees have to 

planting by off- , -i 

be cultivated if tne on-snoot method is adopted, 
as all off-shoots from female trees will become 
female trees and wiU yield fruits of the same quality as the 
mother tree would in the same conditions. Consequently by 
planting off-shoots of the same variety, it is possible to obtain 
a plantation of trees, aU yielding fruits of the same sort. Where 
the date trees are reared from seeds, no individual tree bears 
fruits, the inherent qualities of which are Uke those borne by any 
other tree, and therefore the cultivator cannot supply a large 
quantity of fruits of the same grade to buyers. This is a very 
important disadvantage for trading purposes. Although new 
and improved varieties of dates may be produced by careful 
breeding and propagation from seeds, it will usually take many 
years to evolve an improved valiety, and many more years to 
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multiply it to a number of trees fit to produce a considerable 
consignment of fruits for the market, as that variety will then 
have to be propagated from suckers got from the original 
improved seedling tree. 

30. Ofi-shoots should be selected when fruits are ripe 

and hanging on the mother trees, as at that 
offSioot^. there can be no doubt about the quality 

of the fruits that the off-shoot will bear. The 
trees from which off-shoots axe required, should then be marked 
with paint or in any other convenient way, and their positions 
recorded in a note-book, a rough plan of the positions being made 
if necessary. To help identification the approximate height 
of the parent tree, the number of off-shoots at its base, the 
approximate size of the off-shoots, their age, etc., should all be 
noted. 

31. It is essential that a siicker before being removed 

from a tree, should have its leaves trimmed 
suckerfl an^ detach- back as in illustration No. 26, page 80a. Practi- 
oally nothing but the tender y'oimg unopened 
leaves in the central bud and parts of the bare 
stalks of the old leaves necessary to protect the bud should be 
kept on the plant. Water is transpired from plants through the 
medium of the leaves (see page 7, para. 4), and the object 
in this severe pruning is to prevent as far as possible the drying 
up of the off-shoots through loss of water between the time 
when it is severed from the parent plant and that when, after 
being replanted, it has developed a root system of its own able 
to supply sufficient water to replace the amount transpired by 
a more full leaf system. 

If a large number of leaves are left on the off-shoot after it 
has been severed from the parent plant, drying up before 
replanting will obviously be accelerated. Even after replanting 
the off-shoot, a large leaf system on it is fatal, as such off-shoots 
usually have few or no roots ; it takes the plant some time to 
develop a vigorous root system, and if the amount of water 
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given off by the leaves is greater than that taken up from the 
soil, the plant must dry up and die. 

The pruning of the off-shoot before detaching it from the 
parent tree both faoilitates the detaching operations and decreases 
the weight of the off-shoot for transport. Off-shoots are usually 
severed from the tree by means of an ordinary axe or large chisel, 
the cutting being done in a plane parallel to the stem of the 
parent tree. The out should be made as near to the parent tree 
as is possible without unduly harming it. The detaching imple- 
ment should be sharp and the blows light. Every care should 
be taken not to shatter the off-shoot in removing it from the 
mother. The wound on the mother should be earthed up at once, 
and it is strongly advisable to first coat the wound with coal tax or 
other material generally used to cover plant wounds (see para. 93, 
page 126). 

32. After the adult leaves have been trimmed back, 

the off-shoot should not weigh less than six 
puXd” pounds. Off-shoots less than this usually die 
when transplanted, because if by any chance 
the amount of moisture in the soil around the off-shoots becomes 
less than what is required, the plant has not a sufficient store 
of food and vitality in it to replace those rootlets that may 
have been dried up. From the weighment of a large number 
of plants I find that the average weight of an off-shoot when 
trimmed and ready for plantingis 12 to 16 lbs. Off-shoots may he 
fit for transplanting when they are 3 to 4 years old, but the larger 
the shoot is the better, as there will be less danger in shattering 
it when removing it from the parent tree, more strength in its 
substance, and more chance of it doing well when transplanted. 

33. Six months to a year before the off-shoots are removed, 

earth is sometimes piled up round the bases 

To induce off- <. i • mi • 

shoot* to iorm of the mother trees and kept moist. This 
induces the off-shoots to send out rootlets and 
increases their chances of taking root when planted out (see also 
page 10, para. 6). 
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34. "When suckers are transported long distances and a 
c»ro of off shoots considerable time elapses before they can be 
p^nr’'"trce until pla^ted, it is imperative that their leaf systems 
piantod. should be severely cut back. It is also advisable 

to coat the bases of the plants with mud and cover them 
with palm fibre, grass and straw, or matting, leaving the crown 
of the ofE-shoot exposed. The palm fibre, etc., should be kept 
damp by occasional sprinkling with water. The water must 
be applied lightly, otherwise the mud tends to be washed ofi 
the palms. The mud used should have rather more sand than 
clay in it, and should be about as thick as cream when applied. 
The coating is done in a box or in a hole in the ground which 
should be at least 6 inches wider than the diameter of the 
largest ljucker and 6 inches deeper than the largest base to be 
coated. The box or hole is filled with mud and a sucker is placed 
into it and withdrawn. It is then immediately bound in wet 
fibre, straw, etc. If many trees ate to be treated a larger hole 
is much better, as it has to be re-filled with mud less frequently. 
Care is taken not to admit the mud into the crown of the plant. 
This process is called “ puddling ” by . gardeners. Suckers 
have been known to keep healthy for about three months when 
treated in this manner. (Gaskin.) The bases of the off-shoots 
may be simply bound up with a covering of palm fibre to protect 
them during transport to where they are to be transplanted. 
More frequently no packing of any sort is done. Whether the 
plants are to be specially' packed or not, it is very important 
that their lower ends not higher than the base of the central bud 
should be placed in water on the same day as they are removed 
fiom the parent tree. They should be left there until the moment 
for packing or transport has arrived. Also as soon as they 
arrive at their destination they should again be similarly placed 
in water. If the ofl-shoots are strong and they are kept in water 
in this way, or are kept damp, little harm seems to happen to 
them if they are not planted for a month. We have repeatedly 
had ofi-shoots sent here from Basra which on being cut from their 
parents were stood in water till ready for transport ; were sent 
without any packing — the journey occupying about 10 days ; 
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were placed iti water at once on arrival, and were planted in 
good condition 4 to 6 weeks after they were cut from the trees. 
During transport the plants should not be placed on the deck 
of a ship without shade, and so he exposed to the withering 
effect of the hot sun, nor be stored in a space so badly ventilated 
that fermentation will set in. 

Swingle {see page 47 of United States of Ameiica Bulletin 
No. 53, The Date Palm) states that 75 per cent, of 384 off-shoots 
lived which were obtained in Algeria, packed simply in boxes in 
charcoal or straw with damp moss about their bases, no more 
moisture being added, and planted 2 months’ later in Arizona, 
United States of America. 

It is well, however, to plant date off-shoots as soon after 
detaching them from the parent tree as possible. 

36 . Many Egyptian people believe that the best results are got 
by planting date off-shoots in March. Our late 
pi«mt ofi^slwots. Arab date overseer (Hassan-el-Atman) informed 
me that the best results are got in Arabia if the 
off-sets are planted when the wheat is beginning to ripen, i.e., 
in the end of March, In Baluchistan the time of planting 
is recorded as between the end of February and beginning 
of April. Of 24 off-shoots from foreign trees which arrived 
at the end of January in 1913, 12 were planted at Lyallpur and 
12 at Muzaffargarh. All died. About 50 off-shoots were planted 
in the end of March one year at Muzaffargarh and a similar lot 
were planted at the same time in Multan. Both lots failed. 
These were got from local trees and planted immediately after 
removal from their parents. Where fair attention has been 
given to the plants, very good results have been got by planting 
Basra off-shoots in the first week of September in Lyallpur, 
Muzaffargarh, and elsewhere, and I should advise planting being 
done in Multan, Muzaffargarh, and neighbouring districts in the 
first week of September until we have reason to do otherwise. 

The heat of summer is very trying to the plants before they 
have established themselves, and the excessive heat in May 
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and June in the Punjab (*ee para. 18, page 33) may make early 
September a better planting season than March here. 


36. In Basra in 1910 the cost per 100 date suckers fit for 


Cost ot oS-shoota 
in Arabia. 


transplanting ranged from Rs.* 60 to Rs. 76. 
In September 1910, 1,000 off-shoots of assorted 


varieties were obtained from Basra and cost at 


Multan, after all expenses were paid, Rs. 1,020, or practically Re. 1 
per tree. The consignments got from Basra in 1911 and 1912 cost 
approximately the same. Prices like Rs. 6 per tree have been 
charged by people in the Punjab for off-shoots from trees on 
their land. These local off-shoots are from trees bearing fruits of 
lower quality than those that can be had at Rs. 50 per 100 in 
Basra and elsewhere. For varieties of date palms being imported 
{see para. 83, page 111). 


. 37. If date trees are grown on the edges of water-courses 

or fields where the permanent water-level is 

The advantages . , . , f , 

and duadvantages well Within 20 feet of tile soil surface, a large 

of having dates in , , , , ..i 

plantations as com- number of palms may be grown without 
the^eos'arou^'^tho diminishing the area of land under other crops, 
borders of fields. established they can also be grown with 

little special water-supply. When palm trees are grown in a 
plantation, a large number of plants can be more easily watered 
and attended to when young than if scattered around the edges 
of fields, and when the trees are bearing fruits they can be more 
easily guarded from birds and other enemies. The death-rate 
among young date-suckers in the first two years after being planted 
out is so alarming where water has not been regularly given in 
suitable quantities and where the trees have not been properly 
attended to that, in cases in which these attentions cannot be 
insured, it would probably be better to plant the trees in a nursery 
and grow them there till they have developed a good root system 
and then transplant them into their permanent places with a 
ball of the nursery earth undetached from their bases. A year’s 
growth or more may be lost in this way owing to the planting 
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of the trees a second time, and they will have to be well attended 
to till they establish themselves in their new positions, but the 
death-rate among the plants will be very much decreased. Much 
less water will be required for a number of trees in a nursery 
than if they are widely scattered over a large area. Even where 
old trees have to be replaced in a date plantation, it may be 
advisable to grow the suckers in a nursery for a time before 
planting them in their permanent positions, as these young plants 
require much more water and attention than the older trees, 
and they are very apt to be neglected if scattered about in odd 
places. In suitable localities dates are probably a more paying 
crop than most others, and if vegetables, lucerne, and other crops 
are grown between the trees, a piece of land laid out in a first 
class quality of date trees ought to be a very paying investment 
{see para. 88, page 117). Where the difficulty of the enemies 
can be got over easily, however, and where the subsoil water 
conditions are suitable, I think it would be well to have a 
considerable number of trees planted round the edges of the 
fields and along water channels as well as in plantations. As the 
many factors involved differ not only in the different districts, 
but with each individual cultivator, each intending date-grower 
will have to decide what is best to be done in his own case. 


38. In choosing the site for a plantation the question 
of the water-supply must be carefully considered. 
and'^pre^rBiimis far Aithougli date palms love an abundant supply 
laymg own a plant- water and can stand water-logging to a far 

gi-eater extent than many other plants {see 
para. 2, page 1), they yield their best crops only when a 
plentiful supply of water is accompanied by proper seration 
of the soil. Adult trees which stand in a water-logged soil, or in 
a sea of stagnant water all the year round, may not die but they 
do not bear as good crops of fruits as those growing in better 
selected soils. 


In the foreground of illustration No. 23, page 72a, are two date 
trees photographed in the fruit-bearing season and which have 
been standing in a pond of water for several years, their roots 
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being nearly always submerged and the water standing to a depth 
of several feet up their stems in summer. They bear most 
miserable crops of fruits, while the date trees seen in the back- 
ground of the photo., growing on land, the level of which is about 
5 feet higher, bear passable crops. Adult palms appear to stand 
the bases of their stems being flooded for considerable periods 
however without much apparent harm. In parts of Egypt, for 
example, water often to a depth of several feet stands round 
the trees during September and October every year. Colonel 
Scott-Moncrieff, R.E., Under -Secretary of State, Public Works 
Department, Egypt, in a resume of notes on Date Culture in Egypt, 
wuites : "Water may remain over the roots for 70 days, a longer 
period will damage the produce ” {vide, letter dated 4th July 
1887, ftom Dr. Bonavia to the Secretary to Government, North- 
West Provinces and Oudh). 

We usually find the roots of date trees descending into ordinary 
loamy soils to a depth of 7 to 10 feet (see page 1, para. 2), 
and if the land is not well drained naturally to about that depth, 
this should be done artificially if practicable by means of open 
ditches or by other means. Aduh trees may be seen growing 
luxuriantly without any irrigation where the subsoil water- 
level is about 14 feet from the soil surface. Where the water- 
level is at 20 feet depth and no artificial waterings are given, 
the trees generally look more or less stunted and, although they 
may exist, they do not bear their maximum crops of fruits. Where, 
however, irrigations are given to trees in such situations, or where 
the water-level is rather higher, there is the advantage that if the 
irrigations are unavoidably or carelessly delayed, the trees will 
suffer less than they would if the subsoil water was beyond the 
reach of the roots altogether. 

Water in soaking into a soil which is not water-logged fills 
up the interspaces between the earth’s particles, displacing the 
air from these, and as the liquid descends leaving these inter- 
spaces again, fresh air from the atmosphere is drawn into them. 
Fresh water also contains a certain amount of oxygen dissolved 
in it. Water is therefore a powerful aerating agent, and 
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judicious applications of it may be beneficial even where the roots 
can reach a good underground supply, On lands where the 
subsoil water is far below the reach of the palm roots, excellent 
crops of date fruits can be got if a regular and plentiful supply 
of irrigation water is given. The disadvantages of the situation 
are the expenses incurred before the water can be applied, and the 
very serious damage that may be done if regular irrigations are 
not given. In parts of the Persian Gulf the lands are' both 
serated and irrigated by the rise and fall of the tide in the river, 
but unfortunately we have no such efficient, cheap, automatic 
method in the Punjab. When a young plantation is to be laid 
down, even where the subsoil water is at such a height as to be 
well within reach of the roots of adult palms, it is absolutely 
vital to its success that an abundant and regular supply of irri- 
gation water should be provided for the young plants throughout 
the year during the first 2 to 3 years after they are planted out 
(see pages 84 and 85, paras. 49, 60, and 51). Should this not be 
done the death-rate will be appalling. If the plants have been 
properly treated, they should be growing vigorously by the end 
of that time and more hardy. They should still receive artificial 
waterings in accordance with their requirements however. A 
plentiful water-supply will be well repaid by the trees coming 
several years earlier into bearing than they otherrvise would. 
By the time well-kept trees have been planted out 5 to 6 
years, they ought to have developed a strong root system 
penetrating into the soil to a depth of 7 to 9 feet {see. para. 2, 
page 1 ; and illustration No. 1, page XIX), and if there is a good 
supply of subsoil water well within reach of these, the plants 
may yield good crops without further artificial waterings. If 
the natural water-supply is below the reach of the roots of 
adult trees, permanent arrangements for the necessary waterings 
{see page 84, para. 49) must be made. 

Perhaps the best sites as far as water-supply is concerned, 
are where the permanent water-level is at a depth somewhere 
between 9 and 16 feet. Even with a water table at these depths 
irrigations might improve the crop. With a water table at 
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greater depths it is essential that the requisite amount of irrigation 
water should he available. According to the data yet at hand a 
rise of water-level above 9 feet, or even flooding of adult trees 
for a short time in the fruiting season, does no great harm. Proper 
aeration of the roots and a plentiful supply of fresh water in the 
fruit developing season are the ideal conditions. Floods will, 
of course, kill newly planted off-shoots by destroying their 
terminal buds if the water covers these for any length of time. 

As regards texture of the soil, a sandy loam is perhaps 
best (see page 19, para. 13). Such a soil is open enough to allow 
good drainage and close enough not to allow manurial ingredients 
to wash out unduly rapidly. 

If the land is virgin and is suspected of containing excess 
of alkali, it should be tested for this. The land may be divided 
by small banks into suitable sized beds, and the whole surface 
well flooded. The water will soak into the subsoil, dissolve the 
salts and that quantity of it which returns to, and is evaporated 
from, the soil surface will leave its deposit of salts there. If 
there are water channels across the soil at suitable distances 
apart ; if these are then filled wdth water, and the water is simply 
allowed to soak from these into the subsoil, it will diffuse laterally 
as it descends, and that part of it which rises to the surface between 
the channels will evaporate and add its load of salts to those 
of the first irrigation. Repeated soakage of the land by way of 
these channels only will soon show an acciunulation of salt at 
the soil surface if excess exists in the land and no rain occurs to 
wash it in again. Even where a chemical analysis of a virgin 
soil is to be made for alkali in a rainless tract, rroie representative 
samples will be got after a few irrigations, as the irrigations 
will disseminate any pockets or layers of salts. In m.any cases 
the simplest way of testing the soil for excess of alkali, however, 
is to grow some of the crops mentioned on page 83, para. 46, on it. 

The irrigations given to the crop disseminate pockets or layers 
of salts, and the condition of the crop is an excellent indication 
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of whether there are sufficient salts present to interfere with date 
culture. 

It may be mentioned here that in my experience on the 
Egyptian oases where salty lands were being reclaimed, rice 
was the only common crop that would grow on these in the 
first year ; next year barley and often leguminous crops could 
be grown. In bad cases rice had to be grown several years in 
succession before other crops would grow. 

The efficacy of this treatment seems to depend on the large 
quantities of water supplied to the rice crop preventing a 
concentrated solution coming in contact with the rice plants; 
in the water dissolving and disseminating the salts from the 
pockets and layers in which they were usually deposited ; and in 
carrying a considerable part of the salt out of reach of the crop 
by natural drainage. When date suckers are planted in salty lands, 
a high death-rate must be allowed for {see page 19, para. 14). 

Before a new plantation is laid down pits should be dug 
in the soil to see that no hard pans (hard strata more or less 
impenetrable to roots) are present to a depth of 9 or 10 feet. 
If the land is not level it should be levelled or contoured. The 
positions of the trees should then be carefully marked, holes 
about feet in diameter and a convenient depth {see page 80, 
para. 41) should be dug, small water channels should be made 
connecting the hcles in each row, and main channels should be 
made where necessary. 

39. Considerable differences of opinion exist as to the 
most economic distance to plant the trees apart 

Distance between i i • i • n • 

the trees m a plant- from each other m plantations. All distances 

ation, and relative , p i i* i •» 

positions of the between 12 feet and 30 feet have been 

trees. i . .. 

advised. 

F. E. Crow, British Consul at Basra, in an article on the 
date palm in Mesopotamia dated March 1608 {see Kew Bulletin 
No. 7, 1908) says that the trees are planted 10 to 16 feet apart 
there. In date-growing countries I have seen many plantations 



78 


THE DATE PALM. 


the trees in which had about that interval, but in the best planta- 
tions that I have seen, the trees have been 17 to 20 feet apart. 

Paul B. Popenoe in his book “ Date Growing in the Old 
and New Worlds ” gives opposite page 297 a photograph of a 
plantation of “ Fardh Palms in the Samail Valley, Arabia ” under 
which he writes : “ The natives of this region are the most skilful 
Arab cultivators of the Date ” and “ the trees are planted 
20 feet apart and a subsidiary crop is grown.” 

The observations referred to on page l.para. 2 of this note, 
show that a very large proportion of the roots of the date palm 
descend at a sharp angle and never spread beyond a radius of 
a few feet Irom the tree trunk. As far as the root system is 
concerned, therefore, the data from these observations would 
explain why considerable crops of fruits are get even when the 
trees are planted very close together. They show, however, 
that there would be a good deal of overlapping of the roots when 
the plants are planted 10 to 15 feet apart and indicate that the 
trees would probably bear more heavily if planted at distances 
apart up to about 20 feet. When the trees are growing 19 or 20 
feet apart, the relative positions of the trees are as advised 
below, and the leaves are fairly developed, there is also neither 
overcrowding, nor much vacant space left between the tree 
tops (xee para. 4, page 7). 

If each tree is allowed a circular space having a diameter 
of about 19 feet, good results should therefore be got. To get 
most trees into a given area of ground the trees should be set 
out in lines, and the trees in adjacent lines should not be opposite, 
but should alternate with each other as in illustration No. 24 
opposite. Also the proportional distances apart of the rows 
and the' trees in the rows should be 

( IT )’ + b» = a’ 

AVhen a = the distance apart of the trees in the rows, and 
b = the distance between the rows. — 

With a = 19 feet, b will be about IC’4 feet, and 139 trees 
approximately wall be planted per acre. 
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ILLUSTRATION No. 26 . 



Averugo sized Arabian date tree in the garden of the Multan Central Jail^ growing on a 
piece uf laml treiiuhed and highly manured a year or more before the tree was planted 
a« a feueker in September 1910. There w a crop of vegetables io inches high growing 
around this troo. 
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Avciagr ‘*i/< cl Arnbjan flat^^ tic'c growing on oidtnary iintronchod land jn tho fcame garden 
Till tixi wa^ obtamid as a suckor fiom Aiabia m the same consignment that 
of Illustration No 2j on pig<‘ 78(i and wis also plantod iii September 1910. 

Both photos ivire taken on 2)id July 191b 
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Where there is a distance of 25 feet or more between the 
palms in a plantation, other fruit trees are usually grown between 
them. 


40. Many writers advise manure being given to the treeg 
Tho question u( when they are planted, but the Arabs I met 
piantr’'ni Egypt and our late Arab date-overseer from 
planting time. Basia are all emphatically against manure 

being used at planting time. When the off-shoot has just 
been planted, it has lost coimection with the roots of the 
parent tree and has usually no root system of its own by 
means of which water and dissolved salts from the soil necessary 
to carry on the vital function of the plant, and to enable it to 
grow a root system, etc., for itself, can be properly supplied to it. 
A large quantity of manuie closely applied round the off-shoot 
at planting time would, when wetted, produce a concentrated 
solution which would retard the passage of -water into the plant 
to an extent depending on the degree of concentration just as 
strong solutions of the Alkaline salts do (see page 19 ,para. 14) 
and so might cause the death of the off-shoot. Apparently 
this is not a hyper-sensitive point, for in the case of 59 suckers 
to each of which about 22 lbs. of well-rotted cow-dung were given 
at planting time well mixed with the earth replaced in the planting 
pit, the death-rate was no higher than among the plants which 
got no manure. 


Until wc have further data, however, I should advise planters 
to be very careful of the use of manure at planting time. In 
lands of ordinary quality it would be safer to use none then, 
as anything which will interfere wth the passage of water and 
dissolved salts into the plants at this critical period of their 
existence is to he avoided. When growth once starts, however, 
a little well-rotted manuie spread round the plant and dug into 
the soil an inch or two, soon gives a robust appearance to the 
plants and accelerates their growth greatly. The differences in 
rates of growth of date plants growing on rich trenched land and 
on ordinary poor land is shown in illustrations Nos. 25 & 25a, 
pages 786 and 78c. The trees growing on both plots were got 
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from Basra in one consignment in 1910 ; were of similar appearance 
and size and have received the same water and other treatment 
throughout, the only difference being that the land on which 
the plant in illustration No. 25 is growing was trenched and 
heavily manured about a year or more before the trees in that 
plot were planted, while the land on which the plant sho^vn 
in illustration No. 26a is growing was not. The trees on the 
trenched land have grown much faster and are now practi- 
cally all in bearing — many having borne two or three crops 
of fruits of considerable weight — while many of the trees on the 
untrenched lands are just coming into bearing or are not yet 
bearing. About T^®,|ths of the crop got so far from the garden 
have been got from the trees on the trenched area. 

41. Usually the off-shoot is not quite straight, but has a slight 
curve on it. Date-growers usually plant the 
off-shoots so that their tops lean very slightly 
towards the south and the inner side of the curve 
on the stem is in that direction. The off-shoot is placed in the 
centre of the hole in the position above described, and the earth 
is filled in and pressed fairly firmly around it. A basin is usually- 
made round the plant and a watering is given immediately. 
The basin should be about 2| feet in diameter and the lev'el 
of its bottom should be 1 to 1-J inches lower than the bottom 
of the irrigation channel which runs into it so as to trap a small 
pool of water round the tree and irrigate the soil properly there 
(see illustration No. 26 ojrposite). The water' in the pool sliould 
disappear within 6 to 8 hours after the irrigation. In planting, 
a very important point to notice is that the crown of the off-shoot 
(f.c., the position from which the bud of very young leaves start) 
is at least 1 or 2 inches above the level of the irrigation water. 
If the crowm is below this level the irrigation w-ater will get into 
and kill the plant by rotting out the young terminal bud. 
Frequently the off-shoots and the soil around it sink considerably 
after the first few irrigations owing to the earth settling more 
compactly in the hole dug at planting time, and the crowm of 
the plant may then become covered with water at each irrigation. 
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This happens especially where the holes in which the off-shoots 
were planted have been dug very deep. The hole is perhaps 
the best depth for planting purposes -when on the plant being 
placed with its lower end resting on the bottom of the hole, the 
crown of the plant is just at its proper height. As the off-shoots 
are not all of one size, I find that it is most convenient to have 
all the holes dug just the correct depth for the smaUei plants 
and then dig out a tittle more earth where necessary when planting 
the larger plants. This method of digging holes of course applies 
only to good loamy well aerated soils. Where there are bands of im- 
pervious clays or hard pans, etc., in the soil, the hole should be dug 
to a depth of 3 feet or more and left for some weeks or months : 
then some days at least before planting is begun the eartlj should 
be replaced and thoroughly packed to the height required in 
planting the off-shoot, so as to prevent the plant sinking later. 

42. If in spite of every thing the plant sinks too low, 

the irrigating water may be prevented from 
genmr° Tto "'tho entering the crorvn of the plant by filling up the 
shoot "whon" tho basin round the plant with earth and making 
planting instead a circular trench round the off-shoot 

and about 12 inches away from it (see illustration 
No. 27, page 80h). The soil around the off-shoot receives water 
from this trenrh just as it did from the basin. Care should be 
taken that earth and dirt does not collect in the crown of the 
tree, as that is also bad for the plant. Another method of 
preventing irrigating water entering the crowns of the trees when 
they have sunk after being planted, is to lower the levels nf the 
water channels and basins around the trees, and then only partly 
fill the channels with water when irrigating. The previous 
method is usually the better one, however. Wliere the crowns 
have not sunk too low, 1 prefer the plain basins without the rings 
(see illustration No. 20, page 80nf). 

43. If the soil is of a stiff nature, a mulch of some sort 
To preTOtit er&ck- should be Spread on the surface of the soil in 

ing of tho Boil round -i i . -i i i *11 

tho plants and ex- the basms aiound the plants as soon as po>ssiblc 

oesirive evaporation i mi i i 1 t 

of water. attei planting. Ihe mulch may be composed 

0 
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of clean riv^er sand that will not run together forming a com- 
pact hard cake when it dries, cr it may he composed of 
decaying leaves, refuse litter, straw or any material which 
will form a loose layer an inch or two in depth on the surface of 
the soil. 

In the Punjab coal ashes perhaps form one of the best 
materials for spreading round the plant, as they not only form 
a nice mulch, but retard the attacks of white-ants. The object 
of a mulch is attained by keeping the upper inch or two of soil 
loose by very frequent hoeing, etc. The idea is to form a layer of 
matter which will retain a considerable volxTme of air in the spaces 
between its component particles and so retard the swift exchange 
of dry air of the atmosphere for the more or less moist air that is 
ixi contact with the soil surface. If this is done either by 
frequent hoeing or by an artificial mutch the number of irrigations 
required to keep the land in a satisfactorily moist state for the 
plants, will be reduced to an astonishing extent even on medium 
loams. When the soil is stiff and no mulching is done, the earth 
around the plants contracts and cracks very readily, and the 
young tender roots of the off-shoots are apt to be torn during the 
contraction, or dried up by exposure at the cracks. 

44. Immediately the off-shoots are planted each plant 

, should he loosely thatched with sufficient grass 

Newly planted . 

tTBBB must be shaded to piovide a gentle shade for its young terminal 
^ bud as the older leaves which naturally formed 

this shade have been trimmed off (.seepage 68, para. 31). 

45. The trees must on no account be shaken or pushed 

, about after being planted, as this breaks the 

Trees must not bo o x > 

shakwi till firmly youug Toots being sent out, or disturbs the 
proper packing of the soil around the stem so 
that air spaces are left there into which dry air passes and 
shrivels up the roots. Ordinary bullock labour, therefore, should 
not be allowed in the plantation between the time the plants 
are planted and the time the plants become firmly established. 
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46. Sometimes in date-growing localities a variety of 

. crops are grown between the trees. While 

Auxiliary oropa. . 

the trees are small only such crops are grown 
as wiU not injure the palms by overshading them too much. 
Common crops grown then are wheat, barley, lucerne, clover, 
vegetables (see illustration No. 28, page 82a). Later, such fruits 
as grapes, pomegranates, figs, peaches, apricots, ahnonds and 
similar fruits are often grown under the shade of the pahns 
if there is sufficient space for these. In the Sahara many of 
these fruits can only be grown successfully under the shade of 
other trees and do best where grown under the date pahn. It 
is quite common there to see three crops occupying the laud at 
the same time. First the date trees towering above everything, 
then a mixture of other fruit trees, and under them the more 
shade loving garden vegetables. Gardens of this sort are of 
course excellent where the other fruit trees can be grown well, 
and the fruits from these and the crops of vegetables can be succes- 
fully dealt with. Rice crops should not be grown between newly 
planted date trees, as until they have become weU established 
the stagnant water of the rice plots harms the young plants. 

47. The great necessity for keeping a minute and accurate 

„ , record of the trees in a plantation is shown 

Alethoa of keeping , ^ 

nwOTds ^of treesm in paragraph 81, page 109. My method of 
keeping a record is by making a plan of the 
plantation as in illustration No. 24, page 78a, and filing ■with 
it all letters and notes of anything of interest connected with 
the case. Every tree in the plantation is represented on 
the plan by a small circle 'with a number inside it and a reference 
on the margin of the plan shows the name ol the variety under 
that number. The date of planting and a reference are given to 
the connected correspondence. This plan makes it a simple 
matter in following years to record when a tree comes in 
bearing ; what its annual yields of fruits are, and any thing 
of interest about it. The work is greatly facilitated if each 
tree bears a zinc label with a number on it corresponding with 
that of the plan. 
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48. A register should also be kept of the number and 
Register of dstes of wateiings and, if possible, the amount 

waterings. watei given, as different soils and positions 

require different amounts of water. If a record is kept of the 
condition of the plantations and compared with different 
supplies of water given, the best results can be got eventually 
with the most economical water-supply. 

49. An irrigation must be given to the date plants as 

Water and other planted. A very great stream 

raqnirementB of a of Water should not be tumed on to the 

young plantation 

on toediura aoiia in plantation when irrigations are given, as this 
. IS apt to submerge too mucn of the plant, cany 

dirt into its crown, rot the centra] bud and kill the plant. The 
land must be kept continuously almost wet for the first month 
after planting and continuously moist until the plants become 
established. Sandy soils will require much more water than 
clayey soils will, to keep them in the proper condition, and the 
waterings may have to be applied more or less frequently in 
different classes of soil, so that the only reliable way to discover 
when a young plantation requires watering is to see the dampness 
of the soil in the basin round the plants. When plants have been 
planted in the first week of September on well drained medium 
loams in Multan and neighbouring districts, however, the plants 
will stand one watering per day for the first 40 days, one watering 
every 2 days for the next 40 days, and one watering every 6 days 
till growth starts and the heat commences in spring. After the 
frosts in spring are well over and betore the weather is very hot 
the thatching may be removed from the plants for a week or two 
and then fresh thatching put on. Care should be taken, however, 
not to shake the plant much while removing the old thatch or 
replacing the new. This thatch may finally be removed when 
the plants have formed a few strong leaves. From spmg the 
plants may require a watering every 4 or 6 days till the rains 
begin and one watering per week or less after that. One watering 
every 6 to 7 days will probably have to be given during the 'next 
hot weather. By the end of that time most of the wiU be 
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firmly established and will require water less often, the number 
of waterings depending on the character of soil, the amount 
of surface hoeing or mulching done, the climate, the height 
of the permanent water table or the amount of percolation 
of water if near a river, canal or other body of water (see also 
page 73, para. 38). 

60. In Basra the Arabs like to plant date off-shoots in 
Water require- spring wheu the wheat ripens and thev consider 

ment« of young plin- . 

tationa in Basra. the foUowicg waterings necessarj : — 

(а) First 40 days after planting one watering daily. 

(б) Next 40 days one watering every alternate day. 

(c) Then one watering every 4 days till end of November. 

(d) One watering per week in December, January and 

February. 

(e) One watering every 4 days during the hot weather. 

(/) Then once in 10 to 14 days. 

(g) After two hot seasons and one winter the trees are 
established and require a watering once in 16 to 30 
days. 

61. If oS-sboots are planted in spring in Multan or 
Tho efiects of neighbouring districts, the above waterings as far 

‘piantiuon ^3 (c) would piobablv be fairly suitable for them 
^ ‘•‘■y “P- also. / and g would depend on the depth of the 

subsoil water table (see page 73, para. 38). Up to the time the 
ofi-shoots have developed the first few well grown leaves they 
require the most careful and constant attention. D the sod in the 
basins around the plants has been allowed to dry up once during 
that time, the death-rate among the plants may be many times 
multiplied. A remarkably long time elapses before a palm shows 
very obvious signs of the damage done to it by want of water and 
it frequently happens that the soil has been kept in excellent 
condition as regards water for months after the time it was 
allowed to dry up, before the plant actually withers up completely. 
The very small proportion of parenchymatous {soft thin walled) 
tiMue in file leaf -blade ; it» excessively strong framework of scle- 
renahyma (hard fibrous ti«ue) and the thick strong cuticle (skin) 
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{vide page 7, para. 4) prevent it wilting and drooping at once as a 
turnip or cabbage leaf does when water is scarce. We have seen 
cases where the short supply of water took place in July and the 
plants only began to show very obvious signs of dying ofi in 
October and later in the year. If the off-shoots are planted in 
the first week of September and the plantation receis/^es careful 
attention, nearly all the weakly plants wiU have died out and 
many of the others will have produced several well grown leaves 
by that time next year. If careful attention is not given some 
of the plants will not have established themselves till three or 
foiu years aftei planting. Proper attention as regards water, etc., 
is well repaid by a young date plantation as strong vigorous trees 
come several years sooner into bearing than weakly ones. 

62. In most parts of the world the death-rate in a young 
Uoatb-rate in a plantation is usually between 20 and 30 per 
young piantaUon. jesults of the past five years’ experi- 

ments in the Punjab show’ us that the death-rate could be 
kept well within these figures by planting fait sized plants on 
average quality of soil in early September and by giving them 
the attention prescribed. Forty-three trees out of fifty planted 
at Ly allpur in September 1910 are now (1916) flourishing 
vigorously and some have borne three crops of fruits. Ihe 
Executive Engineer, Lower Sutlej Canals Division, informs me 
that 42 out of 50 suckers sent to him in 1911 are alive and 
that some are giving fruits. In other places also where proper 
attention has been given very low death-rates have been got. In 
many cases, however, the death-rate has been far higher than 
it should have been, and in some cases it has practically amounted 
to total extinction. Shortage of irrigation water, for reasons 
beyond control, and a want of knowledge of the value of 
mulching were in some cases the causes of the high death-rate, 
but failure to realise the absolute necessity of preventing the soil 
in the plantation from drying up further than prescribed above, 
even once until the plants become established, was the great 
stumbling-block. This is not surprising, as most people here 
have never reared date palms from suckers but have seen from 
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ILLUSTRATION No. 29. 



Ditu tree growing m Multa-n It etand'i boniJo a duiighili («) and annually boarh '^ovoral tho 

amount of fnnt borne Ity dato ttws of tho aamo ago w the <amo enclosure It is giving off 
a Buokor (6) although its ago is about 40 yoiin* The loavob (c) aio past thoir useful stage and 
should bo pruned away 
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their birth date trees grow from seeds simply thrown away after 
the fruits were eaten and receiving no special watering or 
attention whatsoever. All the above instructions are therefore 
looked upon as so much empty talk and the carrying out of 
these instructions but an unnecessary expense. The planter will 
find, however, that if these are not strictly complied with, he 
must face a correspondingly high death-rate. On the other 
hand, all our experience indicates that if vigorous plants • are 
planted in good soil at the proper season, and are given fair 
attention, there is no reason why the death-rate should not be 
as low in the Punjab as in any date-growing region in the world. 
These points cannot be too strongly impressed on intending 
planters. There is a large number of people, who having seen 
how very much better the fruits grown in the PunjaU on the 
imported trees are, than those on local trees, are asking us for 
suckers, but a great number of the plants planted by these 
people wUl certainly die off and be a loss to the growers if they 
are not properly treated when planted. 

63. In many cases no manure is given to date palms. 

Manuring and in somc oases, however, it is given once every 
of estab- 2 to 4 years ; in other cases annually, and in a 
few cases twice a year. Where manure is not 
given at any other time it is customary to apply it to 
off-shoots when they have established themselves in the soil 
after being planted out. Manure seems to very much increase 
the vigour and rate of growth of young plants and the fruit- 
bearing capacity of adult trees (see illustrations Nos. 26 & 26a, 
pages 78h & 78c and No. 29, page 88a). The tree in illustration 
No. 29 stands beside a dung heap and the owner informed me that 
the tree annually yields several maunds of fresh fruits while 
several other trees of the same age growing a few yards distant 
only yield 20 seers each. 

The manure applied to date trees may be any ordinary farm- 
yard manure. Cow, horse, donkey, camel, fowl, etc., dungs 
have been used. It should be well rotted, especially here, where 
it may attract white-ants if it is not properly decayed. The 
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amount to be used will vary with the age of the tree, quality of 
the soil and the time which will elapse between the applications. 
It is better practice to give a small quantity annually than to 
give a larger amount only after a lapse of several years. About 60 
lbs. of well-rotted manure per tree annually would be a beneficial 
dressing. When applying the manure the earth may be removed 
around the tree to a radius of 3 or 4 feet and to a depth of 2 or 
3 inches. In this excavation the dung may be spread and covered 
up by replacing the soil again. The operation is> done before 
spring growth commences. The growing and ploughing in cf a 
crop of green manure between the trees may be resorted to. 

San {Crotolaria juncea) may be grown for this purpose 
when the date plants am big enough not to be too much 
overshadowed by it. In Egypt and elsewhere leguminous fodder 
crops are grown between the trees. These crops may be fed, 
where they grow, to cattle, or may be carried oS the land and 
fed to cattle elsewhere, but even in the latter case their residue of 
roots, etc., left in the land enriches it in nitrogen. In the Punjab, 
Lentils (Ervum lens) gram {Cicer arielinum) peas (Pisum sativum) 
vetches (Lathyrus sp.) senji {Melilotus farviflora) etc., may be 
grown in winter and moth [Pkaseolus aconitifoUm) mash {Ph. 
radiatus) mung {Ph. muugo) and such crops may be grown in 
summer for this purpose. Where vegetables, etc., are grown 
between the trees and manure is applied to these crops, the 
fertility of the soil is kept up in that way {see para. 46, page 83, 
for further auxiliary crops, and para. 68, page 91, for cultivation 
of the soil where no auxiliary crop is grown). 

54. Adult trees require very little attention and care. 

, , . Where harm from winter frosts is feared, they 

Loaf pruning and ’ >J 

cioaring of excess of ghould not be Severely pruned in autumn, as 

oft-shooto and rub- ’ 

bish from the bases a large number of leaves on the top of the plant 

of the trees. ® ^ ^ r Jr 

protect its inner and more tender young leaves 
from the colds in winter. It is especially necessary to remember 
this in the case of young plants in such situations, as small plants 
are more liable to injury than taller ones {see page 32, para. 17). 
Special conditions as regards disease, etc., may arise, however, 
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ILLUSTRATION No SO. 





Date tree growing at Faiea Mari, LyulJpur, 21 yearn old, and showing a sucker {a) at its base ; 
a largo number of leivos on th») troo aro withuroJ and drooping, and, should be 
pruned away. 






PEOPi.OATION BY seeds. 




whioh would make it advantageous to prune the plants faiilj 
severely and then protect them artificially. 

Mr. Gaskin, Assistant for Commerce and Trade, Baghdad, 
informs me that the Arabs there prune the old leaves from the 
palms three times a year, viz. : (a) at the time of pollination, 
(6) when the fruit is well formed but has not turned yellow, and 
(c) when the bunches of fruits are finally cut down. At the time of 
(a) the growers have co climb the trees to “ hand-pollinate ” the 
flowers ; at (b) they are probably thinning out the fruit bunches 
and unfertilised fruits ; at (c) they are harvesting. Having 
climbed the trees at these times the people naturally cut away 
any leaves which have passed their most useful stage of life or 
are in the way of the worker (see illustration No. 29, page 860.) 

Usually where the date is cultivated, however, the main 
pruning is done in spring. When growth commences, the leaves 
which are withering and hanging hmply are cut away and the 
bases of the trees are cleared of all rubbish and superfluous 
ofi-ehoots. Four to six off-shoots are usually left on each young 
tree to provide young plants for planting elsewhere. Young 
ofl-shoots while attached to the parent tree obtain water and food 
materials from the parent, and later when they have developed 
roots for themselves, these roots take up water and food materials 
from the soU which would otherwise have been available for the 
parent tree ; therefore the crop of fruits is diminished if too large 
a number of ofi-shoots are allowed to remain attached to a tree. 

55. Young date palms grown from seeds whioh have 
dropped around the trees, and all other useless 

Effect of soodling ^ 

dates and Aveedfl on plants gTowing around the bases of the trees 
apiantaUon. should be removed, as they also take up water 

and food materials from the soil, which would otherwise have 
been available to the date trees. 


66. Date trees usually produce ofi-shoots fit for planting 
between between the ages of 6 and 20 years (see illus- 

whioh trees produce • 7 i n • vx 

off-Bhooto (suckers) tration No. 38, page 112o, and illustration No. 30, 

and numbei of suck- v * rs «« i> r 

ers home. page 88a). After 20 years of age few or no 
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off-ahoota aie produced as a rule. Sometimes, however, much older 
trees give o3 one or more suckers (see illustration No. 29, page 86a). 

If a tree bears good fruits and ofi-ahoots from it are much 
wanted, a larger number of oS-shoots may be allowed to grow at 
its base than is quoted in paragraph 64 above. The total number 
of suckers which a date tree bears during its lifetime varies greatly 
with the variety of the date, the vigor of the plant, the degree of 
moisture usual in the surface soil, etc. Imported Arabian trees 
planted as suckers at Lyallpur 5 years previously are now bearing 
1 to 16 suckers each and have an average of about 7 suckers 
per tree ; trees of the same consignment planted at Muzaffargarh 
are bearing 1 to 15 suckers each, with an average of about 6 
suckers per tree ; and trees of the same lot in the Multan Central 
Jail Garden now bear 1 to 14 suckers per tree. About 60 per 
cent, of these suckers are ready for removal from the parent trees. 

Twenty is an approximate estimate of the average total number 
of suckers that a date tree will produce during its normal sucker- 
producing years, but, as will be seen from the above, the number 
even on individual five-year old trees varies very widely. 

When it is desired to extend the period during which a tree 
will give ofi ofi-shoots, or to increase the number of off-shoots 
which it is giving off at a younger period, a platform of earth is 
sometimes raised round its stem and kept moist. Continued 
contact of the stem with the moisture induces it to give off suckers 
and roots at that point (see page 10, para. 5). In the case of old 
trees a mass of matting, ropes, etc., is sometimes wound round 
their stems higher up and kept moist for similar purposes. 

Several cases have been met with where old trees have 
fallen over and suckers have developed from the upper portions 
of their stems where they remained in contact with damp earth. 
In the case of one such date tree when found the original base 
of the tree had disappeared and the lower part of the old stem 
was quite clear of the ground while much further along it a sucker 
and a new toot system bad developed from its side where it lay 
in contact with the soil. 
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How far tMs tendency of the younger parts of date steins 
to form suckers and roots when in continued damp conditions, 
after the older more basal parts have ceased to do so, can be made 
real practical use of to get suckers from old trees, to save trees 
which have been uprooted by river floods, etc., is being further 
investigated. 

67. As has already been explained in paragraph 38 

w»ter uire numbcr of waterings required by 

menta o£ adult adult date trees varies with the height of the 
permanent water table, the amount of percolation, 
the character of the soil, olimatic conditions, etc., so that no 
general rule can be given with regard to the amount of water to 
be applied artificially. It is, however, agreed that the palm 
requires more W'ater in the fruit-developing period than it does 
at other times of the year. When the plants are artificially 
watered here, they should receive liberal supplies between the 
Ist May and the time when the fruits stop developing in July 
or August. At the flowering time no water, as a rule, is recom- 
mended, as it is believed that an excess of water at that time 
prevents the proper setting of the fruit. The main aim in watering 
adult date palms should be to give abundant water in the fruit- 
developing season and to keep the soil well aerated. Where the 
plants are not growing in these conditions the crop of fruits will 
be reduced, the size of the fruits will be smaller and their quality 
inferior. {See also page 111, para. 84, and page 99, para. 72.) 

68. If no crops are grown between the trees, it would 

Treatment of the be an advantage to irrigate the whole of the 

land and plough, harrow, or otherwise stir its 
are grown. sutface up Occasionally. If alkah is present, the 

occasional irrigations would prevent it collecting in great strength 
on the surface of the land by washing it down and re-distributing 
it in the soil, and the ploughings or haitowings would eradicate 
weeds and retard evaporation. For crops grown between the trees 
(see paragraph 46, page 83, and paragraph 63, page 87). When 
salts accumulate at the soil surface in a plantation, these 
should be scraped ofi and carted away (see page 19, para. 14) 
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Pollination to Fruit Preservation. 

69. In some other parts of the world writers have found 
that date palms usually come into flower while the 
Date that tho trees mean temperatures are between 68° F. and 77° F. 
the Punjab and jf this Were SO here, date trees would usually 

number of flower- 

oiustera produced be In flower in Multan from about the bemnninc: 

Mr annum by a . 

date true. to the end of March. What we actually find is 

, that, although a very few date trees may 
sometimes be seen as early as the first week of January, 
most date trees come into flower and are pollinated between 
the 15th March and the end of Aprd in Dera Ghazi Khan, 
Muzaffargarh and Multan districts, which at present form oiu: 
principal date-growing area. Date palms in Dera Ghazi Khan 
generally come into flower a w'eek or so earlier than those in 
Muzaffargarh, and 10 days approximately earlier than those in 
Multan. The warmer the winter, the earlier the trees come into 
flower. The time of flowering of a date tree appears to vary with 
the variety as well as with the climate, however, and is probably 
also influenced more or less by its water-supply, etc. One date tree 
of either sex will produce from 5 to 30 flower -clusters in one 
season, and a month may elapse between the times that its first 
and its last flower-cluster are ready for fertilisation. 

60. Pollination is the conveying of pollen grains from the 

Artifioiai pollination of the stamen to the stigma, or 

receptive point, on the carpel. In the case of the 
date palm, the receptive part of the carpel is its sharp-hooked 
tip {see illustration No. 18, page 12(Z). In good date-growing 
countries pollination is facilitated by the" cultivator. It is 
usually done in the following way ; — 

The male flower-cluster with its enclosing spathe [see illustra- 
tions Nos. 16 and 17, pages 12a and 12c7, is cut from the tree. 
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ILLUSTRATION No. 81. 



Fabian Date Palm planted at Multaa Central Jail, Sepleuiber 1910, beinj* luu.d-iiollaialed 

iu Marcli 1912. 


(ib'ee i-'i'jc 92, 60.) 
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generally immediately before the epathe splits open. The stage at 
which the spathe is ready to split open may be known by com- 
paring the spathes that are just splitting with those that have not 
yet reached that stage. It will be seen that when ready to split the 
spathe will have assumed a brown colour, a soft texture and other 
characters by which the splitting stage is fairly easily known. 
By removing the spathe then it will be seen that the waxy scales 
of the flowers are closed over and protecting the stamens and if 
these scales are lifted, it will be seen that the pollen sacs have not 
yet burst. If on removing the spathe the flower-cluster is exposed 
to the sun, the waxy scales will open out within a few hours and 
the pollen sacs will burst and shed their pollen. Sometimes the 
male flower-cluster is cut from the tree just after the spathe 
opens, but in this case there is a chance that many of the pollen 
sacs may have opened, and that much of the pollen dust may be 
shaken out and lost while removing the flower-cluster from the 
tree and carrying it to the female trees. If the flower-cluster is 
removed just before the spathe opens, the pollen will not be lost 
in carrying it about. The spathe must be very near the bmsting 
stage before the male flower-cluster is cut from the tree however, 
as otherwise the pollen grains will not be mature enough to 
fertilise the ovules of the female. Having obtained a male flower- 
cluster in the proper stage of development, a female flower-cluster 
is next found which is just appearing between the parts of its 
bursting spathe (see illustration No. 16, page 126), and one or two 
small branches are broken from the male flower-cluster and are 
inserted among the small branches of the female cluster (see 
illustration No. 31, page 92«). In due time the male flowers 
open, the pollen sacs burst and the pollen is carried by wind or 
insects to the stigmas of the carpels of the flowers in the female 
cluster. In most cases the Arabs place one or more branches of 
the male flower-cluster among the branches of the female cluster 
and then loosely bind the branches of the female cluster around 
the inserted male branch ; the binding being done by a strip of 
palm leaf or string, and in such a way that it will become undone 
by the time the fruits begin to develop. In Sind two small 
branches of the male flower -cluster are said to be usually inserted 
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in the female flower-oluster and no tie is used. It may be noted 
here that the plaeing of the male flower branches in the female 
flower'cluster is not strictly speaking pollination, as insects or 
winds have still to convey the pollen from these male flowers to 
the stigmas of the female flowers. Date cultivators, however, 
usually apply the term “ pollination ” or “ hand-pollination ” 
to this act. 

61. Fertilisation may be defined here as the fusion of certain 
of the contents of the pollen grain of the male 
flower with certain of those of the ovule of 
the female flower necessary to enable the ovule 
to develop into a seed. 

So far as I know, this process has not yet been followed in 
the case of the date palm, but the generally accepted idea of how 
fertilisation is effected in plants of this sort may be roughly 
indicated as follows : — 

When the tiny pollen grain reaches the stigma (receptive 
portion of the carpel, see illustration No. 18, page 12d), it germi- 
nates ; and absorbing food from the carpel, forms a long tube 
which makes its way through the carpel tissues into the ovule 
which the carpel contains. Two bodies termed gametes, 
from the pollen grain, pass down this tube and enter the ovule. 
One of these gametes fuses with a certain body (the ovum) in the 
ovule, and the fused mass so formed now known as the oospore, 
eventually gives rise to the tiny embryo (baby plant). The 
other gamete from the pollen grain fuses with another body 
(the definite nucleus) in the ovule, and this fused mass gives rise 
to the hard tissue (endosperm) which forms the bulk of the seed. 

The baby plant while in the seed is a small whitish stnccture 
little bigger than a pin-head. Its position is indicated by a small 
circular depression about half way up the seed, on the surface 
opposite the large longitudinal groove. Its size, shape, etc., can 
be seen if the seed is split along that groove with a chisel or strong 
knife {see illustration No. 32, opposite). As a result of fertilisa- 
tion of the ovule, the carpel enclosing it becomes stimulated 
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COMPLETE SEED 
SHownfa 



LONGITUDINAL SECTION OF SEED 
PASSING THROUGH EMBRYO 
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{Set pag« 94.) 
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to renewed growth. The oarpel inoreasea in size ; its cells become 
stored with sugar, etc., and it forms the fleshy edible part of the 
fruit by the time that the hard seed has matured. These sweet 
walls induce animals to eat the fruits and assist in the dispersal 
of the seeds, thus helping the palms to multiply in the wild state. 
When the seeds are sown in suitable conditions, the hard endo- 
sperm which forms the bulk of the seed gradually softens and 
becomes a supply of soluble food which nourishes the baby 
plant until it can develop a suflflcient root and leaf system 
to collect food materials from the soil and air, and manufacture 
food for itself. 

62. If after pollination the parts of the male plant which 

charaotera of tho to the female {i.e., the gametes and aocom- 

protoplasmic matter) fuse only with 
part”°of*°tie* ^ta bodies which give rise to parts of the seed as 
dute*rs^t*'of*^u other plants, the characters of the 

DatioD. male plant used in pollination are not embodied 

in the edible part of the fruit which encloses the seed ; that 
part being simply the ripened carpel of the female. I have not 
yet found any reliable evidence against this view, although it 
is not uncommon to find date-growers who believe that the 
characters of the male are conveyed to the edible part of the 
fruit formed. When seeds of these fruits are sown, the plants 
produced show characters of the male used, as one would 
expect. 

63. As the number of flower-clusters on both male and 

female trees are about equal, and there are one 

Nombei of males . i • n 

required per 100 hundred Or mo re branches in a male infloresceixce, 
one male tree will suffice to fertilise 100 female 
trees approximately where one male branch is used to a female 
flower-cluster, and will suffice for 60 trees approximately where 
two male branches are used. It is evident, therefore, that if the 
male trees produce a fair number of flower-clusters, two male date 
trees ought to suffice to pollinate 100 female trees. It is safer, 
however, to have three male trees to every 100 females (see also 
page 97, para. 66). ( 
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64. It is essential that pollination is done as soon as possible 
Huid poiiinition after the female spathe bursts, as within a few 
ar*“he days time the stigmas of the carpels become 
flowering season. withered and unreoeptive. When the flowers 
open the stigmas are most fresh and receptive. At that tune 
they are whitish coloured. They become dark as they wither. 
In very hot dry weather the beginning of the darkening process 
is apparent after two days ; in cloudy dull weather it may 
only be apparent after four or five days. For this reason the 
plantations of good date cultivators are carefully and frequently 
inspected during the flowering season and every flower-cluster 
is pollinated as it becomes ready. As hand-pollination is being 
introduced into the Punjab, I may here emphasise that unless 
careful and regular attention can be given to the pollination 
of the female flower-clusters in the flowering season, good 
results will not be got, where only 3 per cent, of the trees 
are males, and no wild males are growing near. Pollination 
is a very simple process, however, consisting merely of thrusting 
a branch of a male flower-cluster into a female cluster, and two 
to three visits per week during the flowering season would be 
sufficient to ensure getting the flowers in the proper stage of 
development for pollination. With a little practice it is a simple 
matter to detect spathes which are just about to open, and in 
order to reduce the number of visits necessary to pollinate all 
the flower bunches satisfactorily, Arab date-growers cut these 
open and pollinate them when they are pollinating those which 
have already opened. 

65. Pollen may be kept for at least one year with safety 
Preservation oi if it is stored in a dry place. For storage 
pollen. purposes the flower-cluster is frequently not 
removed from its spathe, and if it is removed from its spathe, 
it is usually stored in a paper bag. Where male trees are late 
in coming into flower and females axe early, it is advisable to 
store a few male flower-clusters, which contain ripe pollen, so 
that pollen may be at hand when the early females come into 
flower in the following season. , 
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60. Some male trees produce more pollen and some come 
Selection of mile earlier into flower than others. In propagating 
male trees, to be used to pollinate female trees 
whose fruits are to be sold for consumption, ofi-shoots should be 
taken from trees which produce much pollen, and which come 
into flower at or a little before the time that the females are in 
flower. It is most convenient if males can be propagated, which 
come into flower in succession throughout the female flowering 
season. If the trees produce a plentiful supply of pollen in the 
proper season, other qualities of the male tree selected are mostly 
unimportant if rearing of date trees from seedUngs is not 
undertaken, as the characters of the male are not transmitted 
to the edible part of the fruit formed as the immediate result 
of pollination. If new varieties of dates are to be bred, however, 
male trees should be used which have been reared from seeds got 
from good varieties of trees, and which have had good male and 
female ancestors as the seeds of those fruits when sown will give 
rise to plants most of which will show some of the characters of 
the male used (see also pages 94 and 96, paras. 61 and 62). 

pollination is done by natural agencies, i.e,, 
where the pollen is carried from the pollen sacs 
of the male tree to the carpels of the female 
by wind, insects and other agencies not con- 
trolled by the farmer, about 50 per cent, of the date plantation 
should be male trees and these should be well mixed with the 
female trees to obtain the best results. Cases are on record in 
which date pollen is believed to have been carried many miles 
by natural agencies and female trees fertilised by it, but where 
the distances between the male and female trees are great, good 
results could only be expected when the winds axe in a direction 
which will carry the poUen from the male to the female trees, 
the air is not too humid, etc., at flowering time. 

68. By what date-growers term “ hand pollinating ” date 
Advantages of treos, lustead of allowing them to be wind-poUi- 

“hand pollina- - - ^ 

iioD.“ naied, the loliowiBg advantages will be had : — 

(1) Fertilisation will be more certain. 

M, PP 


67. Where 


Percentage of 
males required for 
natural pollination. 


7 
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■ (2) 47 per cent, of the trees which in a wind-pollinated 
plantation would be males and bear no fruit can 
be replaced by good fmit-beaiing females, and 
therefore piaotioally double the crop of fruits can 
be got from a given area of land with the same water- 
supply ; the only difference in annual costs to the 
growers being those of the labour of hand pollina- 
tion of the trees and the collection and disposal of 
the extra fruits. 


Falling oi two of 
th6 three fraiis from 
a female flower. 


69. When date-flowers are pollinated, all three carpels in 
the female flower are usually fertilised and begin 
to develop (see illustration No. 18, page I2d). 
When the fruits get to about the size of 
peas, two of the three fruits fall off and one date fruit only 
is left to develop and ripen in each flower (see illustration 
No. 18D, page \2d and illustration No. 33 opposite). This 
usually happens in April or early May in the western side of the 
Punjab. 


70. If these carpels begin to develop without being 
fertilised, all three dates may remain on the 

Seedless dates and n ^ 

tiveir relation to fiowcr, but they Will be seedless and generally 

poUinatioxi. , __ 

of poor quality {see illustration No. 33 opposite). 
When a large number of seedless dates are found, it may usually 
be concluded that fertilisation heis been defective, as the absence 
of the seed in a date is in most cases due to the ovule not being 
fertilised. In cases in which seedless dates are got, if hand 
pollination has been employed, the method of performing it, 
the stages of development of both the male and female flowers, 
the rainfall, etc., at the time of pollination, should all be 
carefully looked into. If the trees were pollinated by natural 
agencies, the number of male trees around, their distances from 
the female plants, the direction of the wind and the rainfall at the 
flowering period, etc., should all be oatefuUy considered. Notes 
on such oases would be very tioceptable to the Agricultural 
Department 
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Tho paper behind the fruits is ruled mfo squares, each side of which la half a 
d'ntimetre in length 

(а) Almost full grown normal seed bearing fruits ; the two other carpels of the 

flower in each case have been shed long previously 

(б) Cases where all three carpels of the flower are still developing They are 

Khaast (unfertilised and seedless) fruits Where the carpels are fertilised, 
two of the three carpels are shed from each flower when they are 
the size of peas or less 


(Stt pagt 08 ) 
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71. After the fruits have become sufficiently developed 
Bednoing the to show what soTt of bunohes may be expected, 

about 8 to 12 of the best bunohes should be 
per tree. seleotod to remain on each adult tree and the 

remainder should be all out down. If the bunches are poor, 
and the tree is vigorous, a greater number are left on the tree. 

72. If more fruits are left than the tree can develop pro- 

perly, the aixe of the fruits may be considerably 
rS tow!*” diminished, and in excessive cases a large number 
shrivel and do not come to proper maturity. In 
Multan and Muzaffargarh districts I have seen a good many 
trees on which more fruits had been allowed to remain than 
they were able to mature properly. With those people who 
do not understand date culture properly, there is always a tendency 
to avoid reducing the number of date bunches where the trees 
are overladen, but there is no more advantage in leaving too 
many bunches of fruits on a date tree than there is of leaving too 
many maize plants in a maize field. Also when a tree has been 
allowed to carry an over-load of fruits in one year, it usually 
bears a very poor crop in the next. 

73. The chief enemies complained of to me are human 

thieves, parrots, and other birds, wasps, and 
enenuL. monkeys m some parts of the Province. A 
chaukidar (watchman) usually looks after the 
trees from the time the fruits have developed sufficiently to attract 
enemies, until they axe harvested. The following is recorded 
in the MuUan Gazetteer, 1901-2, regarding the watch- 
man : — “ He receives about Rs. 4 per month and a small number 
of dates, and he attends, taking one month and one locality with 
another, some 300 trees.” He sees that no human thieves 
steal the fruits, and he keeps off birds by shouting, slinging 
stones, etc. To help to scare away birds he frequently hangs boUs 
and other contrivances for making a noise on the trees, and shakes 
these occasionally by means of strings. In date-growing countries 
the bunches of fruits axe often encased in rough mats made of 
palm leaves, to stop birds from destroying the fruits. The mat 
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is usually wrapped round the bunch, is sewn together at the top 
and left open at the bottom, making a protecting case of the 
appearance of a huge cow bell (see illustration No. 34 opposite). 
The matting should be made as open as is consistent with its 
purpose, as it prevents a good deal of sunlight from getting at 
the cluster of fruits, and probably retards ripening. Another 
method is to hang a number of small branches of seme very 
thorny plant round each cluster of fruits. This is very effective -in 
preventing birds getting at them and is more open than the basket 
usually is but is difficult for the fruit pucker to manipulate. A 
good thick layer of thorns round a fruit cluster would probably 
also give monkeys some trouble in getting at the fruit bunches. 
Rings of thorns round the stems of the trees, where the trees 
are not too close together, might also hinder monkeys from getting 
at the fruits. Fortunately, however, there are no complaints of 
depredations by monkeys in the areas of the Punjab which grow 
most dates. If the fruit bunches are encased in coarse muslin 
bags, birds and some insects will be kept off, but wasps, which 
are among the most insistent depredators, cut their way through 
these and suck the sugary juice from the dates. Net-wire cr 
other special net bags such as are sometimes used to protect 
grape and other fruit bunches, may be used to protect the date 
fruits against attacks by these insects. 


74. In the date-growing places in tlie Punjab, most of 
the fruits are usually harvested between the 

Harvesting and i r t i 

ripening of the 20tii of July and the 20th of August. A tew 
both eaiher and later fruits have been seen. 
July and August may, however, be taken as the harvesting 
season. All the dates on a cluster do not ripen simultaneously. 
If a variety is a fairly good one, the people in these districts 
usually pick the dates oS the cluster as soon as their ends show 
a small soft translucent spot. The ripening is then completed 
by spreading the fruits on mats in the sun (see frontispiece). 
Dates are rarely completely ripened on the trees in the Punjab. 
Those frmts, which have their s kins broken or which are in a bad 
condition, should be carefully removed from the cluster when 



ILLUSTRATION No. 34. 



Date treos at Leiah, Muzaffargarh Ihatnct, showing frmt bunches protected by oowboll* 
shaped mats. 


[Set para, 73»][pa^ &9.) 




Pollination to Prui* pkbservation. 


iol 


ripening. If these are not removed, the whole cluster becomes 
tainted. If the variety is not very good, the oluster is cut from 
the tree when about 60 per cent, of the fruits on it are ready 
and the fruits are then spread in the sun. Any dates which do 
not ripen while spread in the sun are fed to goats, etc. 

75. As has been stated already {see page 44, para. 20), 

fruits are apt to ferment and fall off the tree 
before they are ripe if the atmosphere in the 
ripening period is wet. Great damage may be 
done in this way to the crop by wet weather at the ripening time. 
The fear that the crop might be spoiled by rain or damaged by 
enemies, accounts for the Punjab custom of harvesting the fruits 
as soon as a small spot on the end becomes soft ; and of finishing 
the ripening prooess on mats in the sun, rather than attempt 
ripening the fruits completely on the tree as is usually done in 
countries where the date-harvesting season is practically rainless. 

76. Different varieties of dates differ very much in the 
iVOTervation and length of time they keep fresh without being 

the^Punrib preserved. The large purple date known as 
and oisowhrre. Q^^tti ” fouud growing at Muzaffatgarh, 

has usually begun to ferment in about 24 hours after it has been 
plucked, if it has been taken from the tree at the stage of ripeness 
at which other dates are harvested. When harvested at this 
stage of ripeness, most varieties of dates only keep fresh for a 
few days after being plucked from the trees unless they are 
further ripened and partly dried or otherwise preserved. Pre- 
servation of dates by drying depends upon the fact that the 
organisms concerned in fermentation cannot live and perform 
their work in a sugary solution above a certain concentration. 
Therefore the juice of those dates that keep longest fresh is usually 
less watery than those that go rancid sooner. The further ripening 
and preservation by drying is, as already mentioned, usually 
done by spreading the fruits thinly on a mat in the sun. The 
object to aim at is to dry off just as much of the water from the 
fruit as wDl leave the juice as concentrated as will preserve the 
fruit for the length of time required. More water than this should 
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not be dried ofi as weight is lost, the fruits have a less pliuup 
and attractive appearance, and the havoui is impaired. Difier^t 
varieties of date fruits will require to be exposed to the sun for 
diSerent lengths of time to bring them to the necessary stage of 
dryness ; and if the sky is cloudy or the atmosphere is more or 
less humid, the length of time of exposure required to dry a 
particular variety sufficiently will also vary. In MuzafEatgarh, 
in good weather some varieties requite to be spread in the sun 
about one week in order to reduce them to the proper stage of 
dryness ; others require only three or four days. Plucked at the 
stage at which they are here, one-third, or over, of the weight of the 
fruit is generally lost during the drying process. Much, however, 
also depends on the quality of the date. Date cultivators very 
soon get to know approximately how long a particular variety 
of date fruit will require to be exposed to dry it to the proper 
stage, and they become very accurate in their estimations of how 
dry the fruits must be in order to preserve them sufficiently for 
their particular puiposes. All decaying fruits must be carefully 
removed from the others during drying, as they taint the whole 
lot if not removed. The fruits require the closest attention while 
being preserved if the best results are to be got. After this treat- 
ment they are usually placed on the market or stored for private 
use. The local date fruits which find their way into the market 
are practically all sold in bulk without any packing. Those 
that are retained by the growers for their own use later are 
usually packed in unglazed earthen jars [chatties) which when 
filled are closed at the top to prevent the entrance of a moth, 
the eggs of which give rise to wormlike larvse in the fruits later 
[see page 139, para. 96). The closing is sometimes done by a 
piece of cloth tied over the top of the jar or by its lid being 
cemented on to it, with a paste of flour or mud, etc. These 
unglazed earthen jars absorb a good deal of sap from the fruits 
during storage. This should be allowed for when the fruits 
are being prepared for these vessels. Dates keep very well for 
six months to a year or more, when packed in this way, provided 
that insects have not laid eggs in the fruits before they were 
packed. If that has happened, insect larvae may appear among 
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the fruits in autumn or winter. The purple date known as 
“ Ghatti ” cannot be preserved by drying to the above stage and 
is usually either sold and consumed fresh, or preserved by being 
split open and dried in the sun till hard. The seeds may or may 
not be removed in the process. In the Punjab inferior fruits of 
other varieties are sometimes treated similarly. Date fruits 
treated in this way are known as ‘‘ Chirvi ” or “ Shingistan. ” 
Sometimes also date fruits — especially inferior ones — are plucked 
from the tree before they begin to soften, are boiled in water to 
which has been added a little oil or ghee (boiled butter) or 
milk, and sometimes a little salt. They are then dried hard 
and stored. Such fruits are called “ Bhugrian.” They can be 
kept for years in this state and are used at festivals. 

• 

Most of the world’s date fruits that find their way into large 
markets, are either plucked from the trees when they show a 
tanslucent soft spot, or when they are more fully ripened ; get 
what drying they require to make them keep properly by being 
spread in the sun and are then packed for market without further 
treatment. The world’s finest fruits are used for confectionery 
purposes. Such fruits are usually packed in very thin wooden 
or cardboard boxes holding Jib. or less each. The boxes always 
have some attractive shape and wrapper. They usually hold 
one layer of fruits in depth and twm rows in width ; the dates 
in these two rows being ranged on either side of a date flower 
branch to look as if they were groiving from it. Those found 
packed in this way generally keep in good condition through the 
winter following their harvest, if free of insects’ eggs when 
packed. Where they are desired to keep for several years, each 
small box is sometimes encased in a hermetically sealed tin 
case. 

A large quantity of fruits of superior quality from date- 
growing countries are used for dessert purposes. These are usually 
found packed in layers in cardboard boxes containing 1 — 3 lbs. 
of fruits. In all cardboard boxes a lining of butter paper should 
be placed between the fruits and the cardboard, otherwise the 
dates may taste of the cardboard after a certain time. Such 
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small packets are usually fuither packed in large wooden oases 
for shipment. 

The world’s dates of lower quality are usually sold retail 
unpacked. They are transported to the markets in bulk in large 
boxes ; in mats of date leaves, in skins, etc. (see page 142, para. 97). 
A large number of other methods of preserving and packing dates 
are practised by date-growers and traders in various parts of the 
world, but the preparations are chiefly for home consumption, 
and are met with in the markets on a comparatively small scale. 
Perhaps some of the Baluchistan methods are the most famous 
of these. I give below a few notes about some of them.* These 
dates are preserved in date si^rup in unglazed red clay vessels 
called “ Humbs.” Three sizes of humbs are used ; the largest 
resembles a large pitcher in shape. It is difficult to transport 
with safety and is only kept for home use. The middle sized 
and the smallest “ Humbs ” are more vase-shaped (see illustration 
No. 36 opposite). As a rule dates to be preserved in this way 
are harvested when fully ripe, but in some cases the immature 
fruit is gathered and put in the sun for four to eight days and then 
preserved. In Kech the process of extracting the juice to be 
used as the syrup is as follows : — A space of ground is cleared 
about four by two feet, hollowed towards the centre, and carefully 
plastered. In the centre an earthen basin is fixed. Baskets 
of dates are laid over this space and the juice is pressed out of 
the fruits by placing one or more heavy date tree trunks over the 
baskets. The juice collects in the basin. The “ humbs ” are 
then filled with unpressed fruits and a sufficient amount oi 
the syrup is added to cover them. The sjTup is so thick that 
its upper layer soon crystallises and forms a sugary plug to 
the humb. They are stored or come into the market in this 
state. 

In Panjgur the famous Muzati date is preserved in this way 
in the synip made from a variety of date known as the Kahsuba. 

* A^o^^^-Practicft}!^ all the 6abieot>matt6r for the deBoriptioncf of these Baluohieban 
msthoda of ourixxg dates haH been taken from the Baluchistan Gatelleer, Volumes Vll 
and VIH, pablished by Times Preas, Bombay, 1907. 
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Small bumb la wbicli Uato fruits are presorrod in Baluohistan. 
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Major T. H. Keys, Assistant Political Agent, Baluchistan, very 
kindly sent me several humba of fruits in June 1913, and they 
were delicious to taste. 

A special preparation made in Baluchistan is a date paste 
known as “ Dastlaghash. ” The fruit is skinned and the perianth* 
and seed are removed. A mass of the preparation is then kneaded 
into a paste and stored in dried sheep-skins or bags made of date 
palm leaflets. In Kech “ Dastlaghash ” is prepared from the 
date varieties known as “ Haleni ” and “ Dandari ” ; in Panjgur 
from “ Muzati.” 

In Kech another special preparation known as “ Tallo ” 
is made from the varieties “ Haleni ” and “ Begam-jangi.” 
The dates are cut lengthwise in two pieces and then preserved 
in jars. 

In Panjgur the Muzati date is cut in two halves at right 
angles to the long axis and then threaded on a string. Each string 
when full weighs about 1 lb. Such dates are known as “ Lar.” 

Another preparation made in Panjgur is known as “oh up 
tagen kulont.” It is made from the “ Babzo ” variety by cutting 
the fiuits into small pieces and preserving them in juice in a jar. 
It is not made for sale. 

The immature fruits of Haleni and Muzati are boiled 
and dried in the sun. They are then known as ‘'Harag.” In 
Kech, harag prepared from Muzati dates is pounded veigr fine 
and mixed with fried sesame {Sesamum orieniale) and called 
“ Kunchitoharag.” 

Mr. Gaskin, Assistant for Conunerce and Trade, Baghdad, 
in a note kindly forwarded to me on 22nd October, 1912, states : 
“ A considerable quantity of boiled dates are annually shipped 
from the British Coast, Katif, and Basra to India where they 
are considered a luxury, and are used by the Hindus at their 
festivals. The Indian date-growers could perhaps with much 
advantage treat their surplus in the same manner, and cut out 
the imports from Arabia. The dates are boiled when they 


* The iwianth is composed of the scales bhown in iUustration No. Ig, page I2d. 
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aie yellow befoie they become ripe, and fetch a higher price than 
the ripe dates. One advantage is that the grower can get rid 
of his inferior dates and recoup himself early in the season.” 

In the past season, the date fruits from the Arabian plants 
tions in the Punjab were plucked when a spot on the end of the 
fruit turned soft and were dried in the sun sufficiently to preserve 
them. Some of them were packed in cardboard boxes holding 
about one lb.; others in coarse earthenware jars, glaired inside and 
out, and holding about 2^ lbs. {see illustration No. 36 opposite). 
The empty cardboard boxes with their butter paper lining, 
printing charges, etc., cost Rs. 38 per 1,000 and were x 3f x 1 J 
inches in size. The jars were made in Multan and cost Rs. 8 
per 100 at the pottery. If large quantities of the boxes and jars 
are ordered they would probably be got much cheaper. The 
dates were of a quality well suited for dessert purposes and the 
demand for them was many times tbe supply available. Those 
of them that I see being used for dessert purposes now (May 1916) 
are in excellent condition (For quality of these fruits as compared 
with local fruits, see page 1 13, para. 85, and for prices obtained 
for them, see page 115, para. 86). Shopkeepers sometimes 
complain that insect larvae appear in Persian Gulf date fruits 
in winter or spring and ruin the fruits for table purposes. Insect 
larvae have also been found in Punjab date fruits in winter. A 
number of the insects have been sent to the Entomological section. 
They will be identified there and their life history will be worked 
out. Experiments are being conducted to discover when the 
eggs are laid in the fruits , and steps will be taken either to guard 
against the eggs being laid, or to steriUse them when they are 
there (see also page 139, para. 96). 

At present the date-growers in the Punjab cannot hope to 
carry on a large and successful trade in dates nicely packed for 
the higher prices in the market, as even if samples of the fruits 
were accepted in the market as suitable, date-growers could not 
collect any considerable quantity of exactly the same quality 
of fruits, owing to the pernicious habit that the people have of 
rearing most of their trees from seeds {eee page 108, para. 80 ). 
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Punjab-Arabian Date-fraita packed for desaert purpoaea. 



CHAPTER V. 


Extent of date-growing in the principal date-growing localities 
of the province, date fruits from local and imported trees and 
profits to be expected from date farming. 


Tl. In the Punjab dates are grown most extensively in 
the riverain tracts and along canal banks in the 
g^^7ntt‘S.„irb. Multan, Muzaffargarh, Dera Ghazi Khan, and 
Jhang districts. In Lahore and Shahpur districts 
dates are also grown, and indeed the date tree is foui^d growing 
in the riverain tracts, on canal banks, or around wells in 
almost every district in the plains of the Punjab as far up as 
Rawalpindi. 


Number of date 
trees and revenue 
from thorn in 
Multan, Miizaffar- 
carh, l>era (ihazi 
Kiian, and Jhung 
districts. 


78. The following information is to hand 
regarding the number of trees and the Govern- 
ment revenue derived from them, in Multan, 
Muzaflargarh, Dera Ghazi Khan, and Jhang 
districts. 


Table XIX, 


1 

Number 


Revenue 

Reference. 

of feiTIAlt' 

Revenue. 

^ per tree 


trees. 


per annum. 



R». 

Rs. A. P. 

Multan Gazetteer {1901‘02) .. 

315,055 

24,621 

0 1 0 

Muzaffargarh Ansesameut Report, by P. Han 1 

838,999 

38,099 

0 0 9 

Kishon Kaul. 


] 


Dera Ghazi Khan {from iuformation receivetd 

126,384 

7,890* 

0 1 0* 

from Tahsildar, Dera Ghari Khan) 1911 


1 


Jhang (information roceived from D, C. Jhang). . 

127,394 

5,624 ' 

0 0 9 


1 


(Jhang Tahail) 




Rs. 0-1-11 




{J?horkot Tahflil) 

Totm. 

1,407,832 j 

77.053 



* Note . — A fixed revenue per troe is levied on many of the date trees in Dera Ghazi 
Khan district, but the revenue from a number of trees is coJiected on the system of part 
profits of the fruit crop and may vary cmnually. The figures given to me are therefore 
eTidently an estimate for the whole. 
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79. In our researches in date culture in the Punjab we 
have, as one would expect from previous remarks, 
come across a very large number of varieties of 
fruits. These are sometimes known by distinct 
names and sometimes several varieties, which nearly resemble 
each other, are grouped under one name. By far the greater num- 
ber of date trees, grown by the people of the Punjab, bear dates of 
very poor quabty. The groves which contain the best dates 
are at Alipur North in Muzaffaigarh district ; at Shershah, 
Mailsi, and Multan, in the Multan district ; and near the old 
city of Dera Ghazi Khan in Dera Ghazi Khan district. A few 
isolated trees bearing dates above the average quality are to be 
found at various other places in the province. Even in the 
best plantations it is very difficult, how'evei, to collect any 
considerable quantity of date fruits of exactly the same quality 
owing to most of the trees having been reared from seeds. A 
very large percentage of the trees bearing the best fruits are 
unfortunately past the age when they give off suckers, and 
therefore no suckers are available now to reproduce these trees. 


80- That by far the greater number of date trees growing 
even on the western side of the Punjab bear 

Why mauy o£ th? , 

dates growing in tho dates of an extremely poor quality does not 
Punjab are ao vary appear to be the fault of the soil or the climate, 
as there are numbers of trees in the province 
w-hioh bear dates of comparatively good quality growing side by 
side with trees bearing inferior dates ; also where off-shoots from 
female trees bearing good fruits have been removed and planted in 
districts suitable for date-growing, they have produced good fruits 
there. The reason that so many inferior trees axe growing in the 
Punjab, therefore, appears to be that the majority of them have 
been grown from seeds (see also paras. 61 and 62, pages 94 and 96). 

As it is very easy to scattei a large number of seeds where 
a date plant is required, and as seedlings are extremely hardy 
and a few plants usually struggle up and establish themselves 
without receiving any attention, this habit of replacing date 
trees by seedlings instead of by offishoots is probably partly due 
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to its being a very much easier metiiod of propagation than by 
giving to ofE-sboots the large amount of water and attention 
required to pull them through the precarious period of the first 
two years after planting. It is probably also due in part to the 
cultivator being ignorant of the facts that ofi-shoots give fruits 
of the same quality as the parent, while seedlings may form either 
male or female trees, and that nearly all the female seedlings 
give inferior fruits (tee para. 27, page 66 ). I believe that in 
most cases trees simply arise from seeds dropped from neighbouring 
trees ; by people passing tdong, etc., and that as a rule the 
propagation of date trees gets no attention whatevCT. 

81. When I began my enquiries into the possibility of 
The question improvement of date culture in the Punjab 
1909 and suggested to date-growers that 
tear ftdu hero of » suckcrs o£ good Varieties should be imported 
Basra, they expressed serious doubts as to 
whether the trees to be imported would bear 
the same character of fruits here that they do in Basra. It 
was pointed out to them that some fairly good dates are 
already grown in the Punjab and that no evidence to hand 
either from the Punjab or from other parts of the world 
indicated that the quality of the fruits produced here from 
Arabian trees would be as inferior as from the trees at present 
grown. Dr. Bonavia’s work was also appealed to. At page 29 
of his book “ The Date Palm in India,” he says ; " In the 
Horticultural Gardens at Lucknow there are 252 seedlings 
from imported seeds from 13 to 16 years old and one hundred 
and twelve pahns from imported off-sets from 12 to 13 years 
old. Both the lots are fruiting. There are many varieties, 
and the fruit of the best of them has been difierently styled 
good, very good, and delicious.” At page 41 of the same book the 
following statement is recorded as being an excerpt from a report 
on these dates by Mr. Reid, the Superintendent of the Lucknow 
Garden : — “ One peculiarity of the date trees in the garden is 
that no two trees give precisely the same kind of fruit. Some are 
apparently worthless varieties, others indifferent, some good and 
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a few excellent.” Personally I should have been suiprised if the 
plantation had not been in a state very like this, and there is 
no doubt in my mind that all the trees with worthless fruits 
were seedlings, and that most of those that gave good and excellent 
results were from ofi-shoots. I think that if the author of the 
statement referred to had had a proper record of the history 
of each tree, he would have found this to be so, and that if he had 
looked carefully into the matter, all trees from ofE-shoots of the 
same variety were producing fruits of the same quality. A good 
clear record of this sort would have settled the doubts raised by the 
people as to whether imported trees from Basra would bear a 
good quality of fruits here. No such record seemed to exist, 
however, and we were left with a lesson on the importance of 
keeping accurate and minute records of such experiments. All 
information to my hand seemed to indicate that excellent huits 
could be got in the Punjab from trees grown from off-shoots 
of trees that gave excellent fruits in Basra, but I recognised 
that people would only be absolutely convinced on this point 
when they could actually pluck fruits from known Arabian 
trees grown in the Punjab. 

A number of Arabian trees were therefore imported in 1910 
and planted in Multan and Muzaffargarh. These have already 
borne fruits and this question has now been very satisfactorily 
settled (see para. 86, page 113). 

82. If any cultivator wishes early satisfaction regarding the 
quality of the fruits that a particular variety of 
early whether a date palm Will produce ih Ills particular condi- 
to a iwrti- tions of soil and climate, what months it will 
ouiar looaUty. lipen its fruits in, etc., he should procure and 

plant on his land a few young date trees of that variety which 
have just become old enough to bear fruits. If he will treat 
them well as regards water, etc., they will probably yield fruits in 
their second year after planting. As will be seen from para. 84, 
page 111, we got fruits from a few strong Arabian suckers in' the 
«l^nd year after planting, but this result is much more likely to 
Be got if young trees which have just begun to bear fruits are 



DAIB-OBOWINO. 


in 


used instead of younger ones. In either case it is very important 
that the plants shall be planted in good soil, and be ■well treated. 


Varietiea of dates 
imported into the 
Punjab from Basra 
and their distribu - 
tioQ. 


83. In the summer of 1910 suokers of the (a) HaJawee, 
(b) Khadrawee, (c) Sayer, (d) Zaydi, and 
(e) Deree varieties, were asked for from Basra 
through Hjs Britannic Majesty’s Consul there, 
and in early September of the same year 972 
plants were received in reply. A Basra Arab working-overseer 
sanctioned by Govermnent for three years’ service in the 
Punjab to assist with the planting and looking after the trees 
accompanied the consignment. Consignments were also received 
from Basra through the same agency in 1911 and 1912. 


Plantations, of considerable size, of these trees are now to be 
seen in the garden of the Central Jail, Multan ; in the Taleri Bagh, 
Muzaiiargaih ; and at Leiah, Muzaflargarh district ; while smaller 
ones are to be seen in the compound of the Memorial Hall, 
Muzaffargarh ; at Kakh Chhabri, Dera Ghazi Khan distiict ; and 
at Lyallpur. In addition to this some 1,764 plants were given 
or sold to various canal officers ; to Bahawalpur State ; to 
the North-West Frontier Province ; and to private growers in 
and outside the Punjab. The trees in Multan, Muzaffargarh, 
and Dera Ghazi Khan plantations, with certain reservations, 
were given respectively to the Multan Jail authorities and to the 
different district boards concerned. The Agricultural Department 
planted the trees and gave instructions as to the requirements 
and general care of the plants. From planting time up to date 
officers and staff of the Botanical Section of the Agricultural 
Department have inspected the plantations as often as other 
duties would permit and have on such occasions demonstrated 
what the plantations required. 

Number of trees 
planted in 1910 in 
the Taleri ^^gb, 

Muzafla™ii and 84 . The number of trees planted in 1910 
which have come which have coDie into flower up to date, are as 

into flower up to the ... • 

present time (end of lOlloWS — 

1915 season) and the 
fruits yielded by 
them. 
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Table XX. 


Situation of the plantation. 

Number of trees 
planted 1910 
and now grow* 
ing (1916). 

Number of trees which 
produced flowers in 

1912. 

1913. 

1914. 

1 1916. 

Taleri Bagh, MuEaffargarh 

Central Jail, Multan 

Total 

249 

IftS 

3 , 

20 

42 

116 

90 

104 

92 

437 8 

62 

206 

196 


Taking the average of these figures, we find that less than 
2 per cent, of the trees referred to flowered in 1912 ; 14 per 
cent, approximately in 1913 ; 47 per cent, approximately in 
1914; and 46 per cent, approximately in 1915. Only two or 
three bunches carrying a few fruits were home by the 
trees in 1912 (see illustration No. 37 opposite). In the 
following years as the trees became stronger, they gradually 
bore heavier crops. A number of very small trees oame into 
flower in 1914 but bore practically no fruits. They did not 
re-flower in 1916. Last year (1916) the Central Jail plantation 
yielded 201 lbs. of fresh fruits, from which 120 lbs. of cured 
fruits were obtained. The Taleri Bagh plantation yielded 720 lbs. 
of fresh fruits from which about 430 lbs. of cured fruits were got. 
This works out at an average of I’SO lbs. of cured fruits per tree 
which actually bore fruits for the Multan plantation and 4-13 lbs. 
of cured fruits per tree which bore fruits in the Taleri Bagh. 
The strongest of the trees bore up to nearly 30 lbs. of cured dates, 
the weakest of them only a few fruits.* (For prices got for these 
fruits, see para. 86, page 116.) The Central Jail fruits were not 
of as good quality as those from the Taleri Bagh, and had to be 
dried further in order to preserve them, although the trees in 
both gardens were of the same varieties, and from the same 
consignment from Basra. The permanent water-level is about 
7 feet or less below the soil surface in the Taleri Bagh and at 
a depth of over 20 feet in the Central Jail garden. The greater 


* Uiifortiuifttely HufScient reHpon»ibie staff to guard tho crop of date fruits properly 
havo not boon available, and although all conoc'med have dono ihoir very beet to prevent 
pilfering of the fruits from the trees, there van be ao doubt that this has occurred. Tho 
amounts of fruits weighed out therefore underatato the actual crop borne. 


ILLUSTRATION No. 87. 
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Young ArabiAn dato treo boftriiig its first crop of fruits at Lyallpur in. 

July 1912. Tho plant was planf-ed as an offshoot in September 1910. 

(See para. 84, page 111.) 





lIiLUSTRATION Mo. 38. 



Arabian date plantation in tbe Talen Bsgh. Muzafiargarh ; fdanted September 1910; photographed July 1915, before the fraits wen ready for harreeting. 
The tree near the man is one of the biggest in the plantation and yielded aboot 60 lbs. of fresh fruits in 1915. 

Owing to the very great demand for suckers from the Arabian trees, a lafg6r number of suckers have been allowed to grow from the bases of trees 

than is advisable wher^laige crops of fraits are desired. 
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amount of water available to the Taleri Bagh trees seems to 
be responsible for the difierences in both quality and quantity 
of the fruits. In the Multan Jail garden, it was also noticed 
that the fruits were larger and of better quality on trees near 
water channels, but in situations where there is a plentiful water- 
supply, these young trees are of course bigger and more robust 
than those of the same age in less fortunate situatio'ns. The 
case is, however, one which shows the very great importance of 
a plentiful water-supply to young plantations. 

85. The comparative sizes and shapes of the fruits and 
, seeds produced at Muzaffargarb in 1915 by 

Comparuon of * ^ 

fruits from imported three different varieties of date trees imported 

tre©8 growing at _ f . ^ . . * . . - 

Muaaffargarh and from Basra m 1910 and from four varieties of 
(trowing in tho die- local trees in the same district can be seen 
from illustration No. 39, pages 112c and 112d 
respectively. The Khadrawi, Hellawi, and Zaydi are the Basra 
varieties and the Alipur Chhohara, Khaji Nalian, Ghatti, and 
Gadri are local. The fruits were average samples of those 
produced by these trees in the gardens last year. 

A further comparison of these fruits can be made from 
Table No. XXI below. 

Tabi® XXI. 


Shovoing the number of date fruits per lb. approximately ; the might of seeds 
got from these and the percentage of cellulose {fibre) in the pulp in the case 
of 7 varieties of dates grown in Muzaffargarh District. 


1 No* of dato 

TT 1 A # j A 'fruit* in 1 lb. 

Variety of date ; ^pproxl- 

' mateiy. 

1 

Exact 
; weight 
of the 

1 fruita. 

Total 
, weight 
of seeds 
, from the 
fruits* 

Feroeotage of 
oelluloae (fibre) 
in the fruita 
after removal of 
the seeda. 

From off 'ShootB ins- | 

r Khadrawi 

i 

36 1 

Ibe. 

1 1.022 

oa* 

1*42 

1 03 

ported from Basra K 

Hellawi 


1-016 

1*71 1 

1-76 

in September 1910t 1 

1 Zaydi i 


1 0005 

1*66 ! 

1*75 

rAlipur Ohbohara I 


1*016 

a-4 

2’IB 

Prom adnlt local J 

1 Khnji KbIUd ... 
lOhitU 

51 ' 

1*01 

304 

2*78 

treeA j 

02 

1*004 

8*258 

3*02 

LCBtdri 

118 

1*006 

4*06 

3*72 


Scrte,—Th4 fiQwru <« <A» eotemn “ ptntniagt ttfetlMon in tht fmUt “ mrt got for m* 
by (At AgrUmltural OumUt, Paiyni), /mUi wbUh 1 tutmUtd to Aim from tht tamplu 
out o/toAieA 7 get (At Mafor (A# otfitr eohmnt (» (At dAom Hatttnml. 
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All the date fruits were colleoted from the trees on 8th 
August 1915. When plucked from the trees, the dates were just 
at that point of ripeness when they were ready to start softening 
but had not yet any soft spots. They were weighed and examined 
on 9th August for all the data in Table XXI except for the 
peroentage of cellulose. The Agricultural Chemist who kindly 
provided the figures for this column informs me that “ all the 
dates were analysed when they were soft — that is, when the 
fermentation process of ripening was apparently complete. ” 

The number in the second column against each variety 
is the least nmnber of fruits which would turn the scales against 
1 lb. weight, i.e., 1 lb. exactly would have required a fraction 
of a fruit less in each case. From this column it appears that 36 
fruits of Khadrawi weighed practically as much as 61 fruits of 
Alipur Chhohara or 118 fruits of Khaji Gadri, etc. The third 
column shows the exact weight of the fruits in each case. The 
fourth column gives the weight of seeds got from the number of 
fruits against each variety, t.e., 1 lb. approximately. It will be 
seen from the above that the imported Arabian trees are producing 
fruits which are larger ; have a less proportion of seeds in them, 
and less fibre. They also taste better and are on the whole far 
superior to the local fruits. The imported trees are still very- 
young, being only planted in September, 1910, and there is the 
possibility of theii fruits improving in quality as the trees become 
stronger. 

Of the fruits from the local trees, the Alipui Chhohara 
are the best. Unfortunately there are very few trees yielding 
this quality of fruits in the Punjab. These are chiefly at Alipur 
North, Muzafiargarh District. The fruits of these trees are now' 
packed like our Arabian fruits in small cardboard boxes for 
dessert purposes and have been selling at about Be. 0-8-0 per lb. 
Since our date improvement work began in the'Punjab in 1909, 
all available ofi-shoots of these trees have been planted eait, 
but there is still less than 100 trees of that variety growing. 
Therefore these fruits are in no way representative of the general 
quality of fruits produced in the liinjalb. : There aj^vB to 
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be no record of their origin, or how they came to Alipur. The 
Khaji Nalian fniits were gathered from trees growing at MuzafEar- 
garh, but there appear also to be very few trees producing fruits 
which could be described aa of this variety. 

Khaji Ghatti is a purple date ; and although a considerable 
number of date trees exist which hear fruits that come under 
this name, they do not form an important part of the date crop 
of the Punjab. The fruits can only be kept for a lengthened 
time if dried hard. They are usually split to facilitate drying 
and are sold under the name of “ Chirvi ” or " Shingistan ” 
{see para. 76, page 101). They are not of good quality. A very 
large proportion of their weight is lost in drying them hard, 
and even when dried they sell at about 1 to li annas "per lb. If 
they are to be used fresh, they must be eaten within 24 hours of 
the time they are plucked from the tree, otherwise they ferment 
too far and become bad. Khaji Gadri is the sort of fruit that 
forms the bulk of the Punjab date crop and it is with this 
that the fruits from the imported trees should be compared 
when considering the advantages of the introduction of improved 
varieties into the Punjab. The date trees of the province with 
few exceptions having been all raised from seeds, the number 
of varieties of dates is innumerable, but the above gives some 
idea of the general quahty of the fruits produced at present. 

86. The prices of these local fruits vary a little from year 
to year, but from information which I have 
fru'itsTn the Punjab, teccived from time to time the most inferior date 
fruits can usually be bought in the local market 
at Re. 1 or less per maund (82 lbs.) and the greater part of the crop 
can be bought at Rs. 2 to Rs. 3 per maund, while the best 
classes of dates generally sell at Rs. 8-10 per maund. Sometimes 
the few specially good fruits can hardly be bought at any price. 

• I have found fruilp of the variety known as Deree imported 
into the Punjab, from Basra in the Persian Gulf. These are 

Ntit I anna«« t penny. 

Be, 1 {1 rupee)s«16 peace. 
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generally sold unpacked in the bazars and railway stations at 
about 3 to 4 seers (6 to 8 lbs. approx.) per rupee. Muskat 
dates simply packed in cardboard boxes each containing about 
1 lb, of dates are annually sold at 8 annas approximately per 
box in Lahore ; also Algerian dates, first packed in small 
wooden sided boxes each containing about | lb. of dates and 
then encased in air-tight tin oases are sold in the Punjab at 
9 annas per box. 

The first-class fruits of the 1916 crop from the Persian Gulf 
trees growing at Muzaffargarh and Multan Central Jail were sold 
at annas 6 per lb. packed for dessert purposes in small cardboard 
boxes or jars, and most glowing tributes to the quality of the 
fruits wese received from those to whom the fruits were sent. 
Indeed the limited quantity which we had, could have been sold 
several times over at Re. 0-10-0 per lb. 

87. The crop of fruits got per adult tree from the local 
Punjabi trees has beer, variously estimated at 
'^Jaddt'trw" from 10 seers (20| lbs.) to 250 seers (51 2| lbs.) 

and average yields in various places have been 
calculated at anything from 20 seers (41 lbs.) to 60 seers (1 23 lbs.) 
or more. Owners of the more important date gardens usually 
lease their trees annually to a second party early in the fruiting 
season. This second party known as a “ baikhar ” arranges 
for the guarding of the fruits while on the trees ; the harvesting 
and marketing of the fruits ; and takes all risks of making a 
profit on the sum which in the early part' of the season he agreed 
to give the owner for the season’s produce. For reasons given in 
para. 26, page 64, the owners of these larger gardens are generally 
unable to give accurate information regarding the crops got from 
the trees and both the “ baikhar ” and the smaller owners 
who harvest their fruits themselves, do not cate to give the 
information required. Again, the crop of fruits per tree varies 
greatly not only with the variety of tree, but with the age of the 
tree, the quality of the land, the amount of water-supply, the 
climate of the locality, etc., therefore, a fait estimate of the average 
yield is very difficult to get. Jlegarfiing the crops of dates per 
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txee in th« Punjab, the MuUan Gazetteer dated 1901-02 infozms 
us as follows ; — 

“ It is difficult to say what the average produce of a full 
grown tree may be. At the recent settlement the produce 
recovered by the owner, or baikhar after deducting payment in 
kind and miscellaneous losses was assumed to be 30 seers (61^ lb.) 
of green dates in Kahirwala, and 20 seers (41 lb.) in other tahsUs.” 
From the rather meagre information, which we have been able 
to collect so far, the above seems to be as near an estimate as we 
will get until the Government plantations at Multan, Muzaffar- 
garh, and elsewhere are in full bearing. 

88. When a young plantation is laid down a^ advised 
in para. 39, page 77, the trees, channels, etc., 

Uroaa income .... 

from date pianta- need uot take up more ground than a strip 
4 feet in width for each line of trees, although 
they are more often allowed to take up a strip of 5 feet in 
width. If they are restricted to a width of 4 feet and the lines 
of trees are 16'4 feet apart therefore only 4/16'4 or I approxi- 
mately of the land will be occupied by the date plants and 
the remaining f should be available for the cultivation 
of other crops (see para. 46, page 83), Even more of the land 
can be utilised in this way if cabbage or other suitable plants 
are planted along the inner edges of the channels between the 
trees. These crops may bring a considerable return from the 
land right from the time that the plantation is laid down. Until 
the trees become established, however, a disadvantage — when the 
plantation is on a large scale — is that bullocks cannot be used to 
plough and work the land between the rows of trees without 
risk of knocking the trees about and thus harming them. When 
the date plants become established this danger ceases. Regarding 
the time which will elapse before the trees will bear fruits it will 
be seen from para. 84, page 111, that a few trees in our plantations 
at Multan and Muzaffargarh came into flower and bore a few 
fruits in the second year after planting, and that the number 
increased until in the past year (the fifth year after planting) 
45 per cent, of the trees bore fruits. In the same paragraph it is 
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also shown that the trees which bore fruits bore «a average of 
1‘30 lb. of cured fruits per tree in the Multan garden and an 
average of 4-13 lb. per tree in that of MuzafEargarh. 

We expect the number of trees which bear fruits and the 
amounts of fruits borne per tree to increase rapidly now until 
the trees bear a full crop. Eegarding adult plantations, it has 
been already indicated that local Punjabi date trees generally get 
no cultivation whatsoever except the removal of as many of the 
old leaves as enable the people to get at the fruits or satisfy the 
cultivators’ wants. I, therefore, think that if date trees received 
fair attention, we would be well within the mark if we assume 
that the crop of green fruits per tree in these districts would be 
20 to 30 seers, i.e., 12 to 18 seers ot cured fruits vide para. 84, 
page 111. 

If 139 good palms are planted per acre (trees 19 feet apart 
in the rows, and the rows 16‘4 feet apart see para. 39, page 77) 
they are hand pollinated, 12 seers of cured fruits are got per tree, 
and the value of the fruits is 1 anna per lb. (see para. 97, page 1 42), 
then allowing 4 male trees per acre, the gross income for fruits 
would be Rs. 207-9-0 (£13-16-9) and if 18 seers were got per tree, 
the gross income would be Rs. 311-5-0 (£20-16-1). We have 
already seen in para. 86, page 116, that Muscat dates simply 
packed in 1 lb. cardboard boxes are selling in the Punjab at 
annas 8 per lb. ; that we could have sold all our 1916 crop ot 
fruits from the impoiteti Arabian trees at Re. 0-10-0 per lb., and 
that Algerian dates packed in ^ lb. packets in a way that will 
preserve them for more than a year, are selling here at Re. 1-2-0 
per lb. Papers at my hand show that in America in 1912, some 
dates grown in Indo-California were sold at Rs. 2-10-6 per lb. 
and that they sold at Rs. 3-2-0 per lb. there in 1913. These 
prices are for dates packed to have a more or less nice appearance 
on the dinner table, or to preserve them for a lengthened period, 
etc. ; but although they give some indication of the possibilities 
of date culture, an extensive market could not be got for such 
commodities at once. I, therefore, do not wish to take too much 
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notice of these prioee. Dates do not require to be re-sown every 
year like most farm crops ; they do not usually require much 
attention as regards water after the trees are established, if the 
water-level is well within 20 feet of the soil surface ; they 
require no or little attention during the greater part of the year, 
and the fruits require little preparation for the market. In con- 
sidering the gross income which may be got from a plantation, 
that from bye-products {see paras. 80, 90, and 91, pages 119 to 
122) and from the auxiliary crops already referred to should also 
be taken into account. With Basra date fruits of fourth or 
fifth quality actually selling in the unpacked condition in the 
market here at 3 to 4 seers (6 or 8 lb. approx.) per rupee (16 pence) 
our estimate of a gross income of Rs. 207-9-0 or Rs. S^l-6-0 per 
acre for fruits alone seems most moderate, and if this is so, dates 
properly farmed ought to be an extremely remunerative crop 
when grown in suitable districts. < 


89. Date-growers in Arabia estimate that they receive 
about 5 annas (6 pence) per tree for the sale 
products. ’ their of date palm leaves, fibre from the bases of the 
ra ue »n usss. Igaves, stalks of date inflorescence, etc. (Gaskin’s 
note dated 22nd October 1912). This works out to 
Rs. 43-7-0 (£2-17-11) per acre of 139 palms. The difieient 
parts of the date palm are put to a great many uses. The stems 
are hollowed out to form water channels. They are also used as 
beams for the roofs of houses ; to pivot the gearing of Persian 
wheels on, etc. The fibre at the base of the leaf stalk (Kabal) 
is used for making ropes, nets, and such things. The flattened 
bases of the leaf stalks are used as floats for fishing nets, etc. 
From the main axes of the leaves (lakre) crates for fruits, poultry, 
etc. ; cages for small birds, fencing for fowl runs, chairs, stools, 
sleeping couches, and so on are made. The leaflets are woven 
into mats, baskets, etc. The finest matting is made from the 
tender leaflets of the young terminal bud (gacha). Date leaflets 
are sometimes partly retted and beaten, and the fibre (scleren- 
chymatous strands) so extracted from them is made into ropes, 


etc. When fodder is very scarce, the leaflets are fed to buffaloes. 
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The infloiescences from which the fruits have been removed, 
are used as brooms. Fibre from the spathe (sippe) is used for 
making ropes. The dried spathes, leaves, etc., are used as fuel. 
Articles made from parts of the date palm do not rot readily in 
water, therefore, date ropes, etc., are much used in connection 
with water lifts and such things. Samples of mats and baskets 
from date leaflets and ropes made from date fibre are shown in 
illustration No. 40 opposite. Those interested in such things, 
however, should purchase small samples of these from Muzaf- 
fargarh or Dera Ghazi Khan. The cost will be practically 
nothing, and the articles will give a better idea of their suitability 
for the purposes for which they are made than any description 
could conyey. 

90. I have not seen any one in the Punjab tapping date 
^ trees and making wine or sugar from the sap so 

Date toddy and j v ri i ^ 

Hugar-makmg from collected, but I have Seen this done elsewhere. 

the sap of th« palm. tii*/** •• .1 

Indeed wme (palm toddy) extracting is practised 
to some extent in almost all countries where dates are 
cultivated. For wine or sugar-making, a V-shaped notch 
is cut in the stem near the base of the gacha (young terminal 
bud) and the juice is collected in pots. The empty pots are 
usually smoked to delay fermentation and the juice is removed 
from the pot after collecting it for about a day. If the sap is to 
be used as wine, it is drunk before it ferments too far, and is liked 
best when it is quite fresh from the tree. It usually sells for about 
one anna per quart. If sugar is to be made, the juice is simply 
boiled down at once to form gur (unpurified sugar) and is mostly 
sold and used in that form. Tapping the trees for these purposes 
prevents the trees from fruiting and is a very severe strain on the 
plant. If roughly done it may kill the tree altogether. Where 
tapping is much practised, however, the people become adepts 
at it, and trees showing the scars of 20 years or more of succes- 
sive tapping can be seen. Owing to want of staff we have 
not been able to look into these points in the Punjab, but it is 
hoped that they, with others awaiting investigation, may be 
taken up soon. Meantime those interested in sugar -makiug from 
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Samples of a few articles made from parts of the date palm by Ch. Khem Chandra, Alipur, North, 

Mazaffargarh IMstrict. 
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palm sap may refer to Mr. H. E. Axmett’s most interesting experi- 
ments on the wild date palm {Phcenix sylvestris) and. other plants 
in his “ Investigations into the Date Sugar Industry in Bengal ” 
(see Memoirs of the Department of Agriculture in India, Chemical 
Series, Vol. II, No. 6, March, 1913). It should be remembered that 
it is the vnld date palm (Phcenix sylveetris) that he has carried out 
his investigations on, — not the date palm (Phcenix dactylifera) cul- 
tivated for its fruits, and which we have here. The t.wo plants are 
so nearly related, however, that botanists have not yet recorded 
a very clear difference between them. For the convenience of 
those interested, a few remarks may be quoted here from Mr. 
Anuett’s work. Mr. Annett reckons that a plantation farmed for 
sugar made from the palm sap comes into bearing five to six years 
after planting and that it goes on bearing for fully 26 years 
(Annett, page 380) ; that the average yield of juice per tree per 
season in Bengal is 170 lb.(Annett, page 361) ; that 22| lb. 
of gur are got from that amount of juice (Annett, page 361) ; 
and that the gur sells at Es. 2-8-0 per maund (82 lb.) (Annett, 
page 379). This would give about Ee. 0-11-0 gross income per tree. 
He reckons the tapping season as extending from the second week 
of November to first week of March (Annett, page 324 ) ; and that 
two tappers and one assistant coolie would manage the work 
connected with gur -making from 350 trees (Annett, page 379). 
A tree is tapped something like 40 to 60 times during the tapping 
season. To get at the net profits, the wages of these men for the 
2J months of the tapping season, the cost of fuel for boiling 
the gur, and other expenses to be incurred would have to be 
deducted. 

We have seen that Phcenix dactylifera here will yield at 
least 12 seers (24^ lb.) of fruits, value Re. 0-1-0 per lb., i.e., a gross 
income of Ee. 1-8 approx, per tree, and that the expenses connec- 
ted with fruit-farming are much lees than those which must be 
connected with gur-making, therefore gur-making could not be 
considered, where good fruits can be grown, if each tree did not 
yield several multiples of the weight of gur which Phcenix sylves- 
tris does in Bengal. 
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It is possible that gur might be made from some of the many 
male date trees which are growing in the Punjab, but the compa- 
ratively high price of labour here (6 to 8 annas per coolie per 
day), and the cost of fuel would probably make gur-making even 
from these a poorly paid business. The severe damage done to 
the trees by the tapping should be remembered when considering 
the question. An actual test would set the whole matter at rest. 

91. In date growing countries various wines are made 
by fermenting the fruit of the date and then 
riatuw'™rwme or distilling the products. They are generally 

l>Mr mado from -.e • • r • , 

date fruits. maae from mterior fruits, bometimes a mixture 

of date and other sugary and starchy fruits or 
plant proaucts are used in their manufacture. In other cases 
drinks of the nature of beer are made by merely fermenting 
these materials. The variations in the methods of manufac- 
ture ard of the materials employed are many. 
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CHAPTER VI. 


Diseases of the Date Palm. 

Palm leaf Pustule. (Graphiola phoeuicis Pait.) 

See illustrations Nos. 41 and 42 on pages I22a and 1226. 

92. This is a fungoid pest and is reported from North 
America, parts of South America, Ceylon, Algeria, Egypt, 
other parts of India and elsewhere. It is to be found among 
the local date ti-ee.s wherever they grow in the Punjab. » In some 
cases where the trees had a large number of old leaves on them, 
1 have seen it quite bad. In most of these cases the younger 
leaves a.e usually practically free of it. It has not yet been a 
cause of trouble among our imported date trees and little attention 
has been paid to it. 

The disease is often seen as small hard black-pustules scat- 
tered over both the lower and upper surfaces of the leaflets 
{see illustration No. 42, Fig. 3). They are often about ^ millimeter 
in diameter ; about ^ of that in height, and the top has a depressed 
yellowish centre. 

The mycelium (body of the fungus) is composed of hyphae 
(thread-like filaments) which are hidden in the tissues of the leaf, 
and absorb nourishment from the leaf cells. The black pustules 
are developed from the mycelium. They burst the outer layers 
of the leaf cells and appear on the surface of the leaf. These 
pustules are the sporooarps (structures in which the spores are 
developed) of the fungus. 

Inside the sporocarp is the spore forming tissue which gives 
rise to vast numbers of pale yellow roundish spores about 003 mm. 
in diameter and which eventually lie loose in the pustule. These 
minute spores, in suitable conditions are capable of germination 
and reproducing the disease. From the centre of the pustule 
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also, long yellow hyphse are developed which protrude from 
the pustule at first like hairs from a tiny paint brush and later 
become more spreading (see illustration No. 42, Figs. 1-2). 
Large numbers of the spores adhere to the sides of these long 
hyph® (see illustration No. 42, Fig. 4), and are carried with them 
out of the sporocarp to the open air, where wind, insects, etc., 
may convey them to other leaves or plants, there to gemiinate 
and start a new centre of the disease. The hard outer black wall 
of the sporocarp protects the developing spores inside, and is 
left standing on the leaf after the long brush-like hyphae and spores 
have disappeared (see illustration No. 42, Fig. 3). A micros- 
cope magnifying over 60 diameters is required to distinguish 
the spores and a magnification of over 300 diameters is 
requited to see them well. The long hyphee protruding from the 
sporocarp when they are present, and the sporocarp itself, are 
seen by the naked eye but are better examined with a pocket 
lens. 

As old leaves very naturally become worst affected the trees 
„ , , should be kept properly pruned (see illustration 

No. 29, page 86o). Spraying with a solution ot 
permanganate of potash or with Bordeaux mixture are recommen- 
ded by those who have found it necessary to control the disease. 
Bordeaux mixture gives excellent results against many fungoid 
diseases. 

The mixture consists of copper sulphate (CuSO,) and quick- 
Borde&ux mixtun. lime (CaO). 

The quantities generally used are 6 seers of copper sulphate 
and 4 seers of quicklime in 60 gallons (12-| kerosene tinfuls) of 
water. 

The copper sulphate should be as good and pure as possible ; 
copper sulphate containing a large amount of iron or of zinc 
sulphate should not be used. 

The lime should also be as pure as possible and should be 
freshly burnt. 
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Prepare the mixture as follows : — 

Powder the copper sulphate and then dissolve it in a little 
hot water in an earthenware or a wooden vessel. When quite 
cold add 28-36 gallons (7 to 9 kerosene tinfuls) of cold water to 
the solution. 

Next slowly and thoroughly slake the quicklime in another 
vessel by first adding to it about a pint of water and repeatedly 
adding that amount of water as the previously applied bquid is 
used up by the lime. Continue until about a kerosene tinful of 
water hais been added and the whole lime is dissolved into a 
cream. The lime must be stirred well during this slaking process. 
When quite cold stir the lime water again and filter it through a 
coarse sacking into the vessel containing the copper* sulphate, 
stirring the copper sulphate all the time. Add water to the 
mixture to make the whole lot up to about 60 gallons (12^ 
kerosene tinfuls) and apply within 6-8 hours after its preparation 
as the ingredients are not easily kept in suspension in the liquid 
longer than that, and the mixture is not so adherent to the plants. 

The above proportions of lime and copper sulphate must 
be adhered to carefully as these proportions are required to 
neutralise each other. The copper sulphate by itself is injurious 
to plants therefore none of it should exist in the free state in the 
prepared wash. This is sometimes the case when old or clayey 
quicklime is used. 

To test whether the mixture is properly made, dip a clear 
steel knife blade into the solution. If a brown deposit appears 
on it, it indicates that free copper sulphate exists in the wash, 
therefore a little more lime should be added to it. When a 
great excess of lime is used the wash is almost useless. A wash 
as near the neutral point as possible should be prepared. 

The exact amount of water mentioned above is not essential 
but that is the amount found useful when the mixture is used 
as a general fungicide in various parts of the world. 

The wash should be applied with a spraying machine in all 
cases, 
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The red weevil or Indian Palm weevil. 

(Rhynohophorus ferrugineus.) 

93. As far back as smy one can remember both adult and 
^ ^ ^ young country date palms in the Punjab have 

diBeMo among date oocasioually been seen to die from some disease 
which caused their tops to wither up {^eeillustra- 
tion No. 43 opposite), and in the case of adult palms, the stem to 
sometimes bend or break over in a characteristic manner {see 
illustration No. 44, page 1266). 

Before the trees break over, a dirty resinous juice which 
has leaked horn the tree is sometimes to be seen on the stem. 
On the imported Arabian date palms the disease was first noticed 
at Muzaffargarh in 1913. 

In the case of small palms the tops of which could be closel}- 
examined by one standing near them the first indication of the 
coming death of the plant was the appearance neai the terminal 
bud of a considerable quantity of cheved fibrous material 
evidently thrown out from the interior of the stem near the growing 
point through a burrow 1 inch approximately in diameter, made 
by some animal. In some young trees the stems of which were 
not over 2-4 feet high, similar burrows were found almost 
at ground-level. Usually such plants then gradually dry up and 
die some weeks or months later, depending on the severity of 
the attack and on whether it is on a vital spot. Sometimes 
apparently healthy trees suddenly collapse. Attacked trees 
seldom recover if untreated. 

A number of both desi and imported Arabian date palms 
similarly affected have been examined, and in all cases insects 
in the form of either grubs (the worm-like stage) and pupse (the 
dormant stage) or as images (the adult insect stage), or in two 
or all of these stages, have been found together inside these 
trees. 

In very developed cases the inside of the stem was frequently 
completely eaten out and contained a lot of decaying rubbish 
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ILLUSTRATION No. 43. 



Showing two date trees at Multan, killed by the rod woovil {Rhjfnchophoriie 
ferru^itteua) 


(*Vpg page liid, para 93.) 
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ILLUSTRATION No. 44. 



Showing date troo attacked by the rod wcovil m the Am-o-khas garden, Multan. In 
tluB OBbO the 8tcm hub bent sharply ovor at a point a little below thu top eo 
that the head hangs down. The centre of the stem from the bend upwards ie 
completely eaten out and filled with rotten matter. The loaves have all withered 
and fallen off. 


(See paye 126.) 





ILLUSTEATION NO. 46. 

. THE RED WEEVIL OR INDIAN PALM WEEVIL. (Rhynchophorua ferrugineua Olive. 



(2) Egg iKid in hoU in palm tissue 
(5) Pupa 

(8) Side view of bead of male wee\nl enlarged 

.* fcnuU 


<l) Ecg 

(4) Full grown larva 
(7) Adult weovil 


<3) Newly halcKed larva. 
(6) Cocoon 
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at the points of attack. In bad cases where the tree stems were 
only 3 or 4 feet in height, the grubs and pupae were found even at 
the base of the stem. Writers elsewhere record that the grubs may 
be found at any point in the stem of an affected tree. 


These insects have been identified for us by the Assistant 
Professor of Entomology to the Agricultural 

IdentiHoation of t-. t» • t i x i xn- 

the pest and iitera Department, Punjab, as the Indian Palm Weevil 
lure ooncemmg it. Weevil {RhynchophoTus ferrugineus, 

Olive). Descriptions of the weevil, accounts of its life history, 
methods of preventing its attacks and remedial measures will be 
found in (a) Memoirs of the Department of Agriculture in India, 
Entomological Series, Volume II, No. 10, December, 1911, under 
Life-Histories of Indian Insects — III, by C. C. Ghosh, and (b) 
Indian Insect Pests, by Lefroy, page 209. The material for the 
following brief account of the pest is practically all taken from 
these works and the coloured illustration No. 45, page 126c, is 
from (a) above mentioned. 

It has been already noticed in the following places : — 
Saharanpur, Lucknow, Buxar, Bankipur, Gaya, 
Pusa, Darjeeling, Dikang Valley, Suleman 
Range, Shilloiig, Sylhet, Assam, Moulmein, 
Calcutta, Singbhum, Madras, Bangalore, Wynaad, Andaman 
Islands, Ceylon, and we have now found it in Multan, 
Muzaffargarh, and Dera Ghazi Khan Districts of the Punjab. 
Doubtlessly it will be found also in adjacent date-growing 
districts of the Punjab. 


i)istnbution and 
brooding season 


The weevil appears to breed throughout the y'ear. There 
18 no regularity in the occurrence of the broods and adult weevils. 
Pupae and larvae in different stages of growth may be found 
together at the same time. 


The Indian Palm Weevil is a big red brown flattened insect 
with or without a few black spots on the thoracic 
region (region between the head and abdomen) 
and with a long slightly curved snout. The snout 
of the male is provided with a brush of hairs above, and is 



128 


THK DA.T1 PAUI. 


Btout«r than that of the female (see illustration No. 46, Fig. 8). 

The snout of the female is more slender and has no tuft of 
hairs on it (see illustration No. 46, Fig. 9). The elbowed antennse 
are inserted near the base of the snout. The terminal joint of 
each antenna is thick, truncated and spongy. The elytra (hard 
wing cases) are ribbed longitudinally and they do not entirely 
cover the end of the body (see illustration No. 46, Fig. 7) 

The insects fly at night with a loud droning sound and fall 
with a thud. They hide from the light and when disturbed 
fold up their legs and pretend to be dead. 

The larva is at first straw-coloured but in the course of a 
few hours its head and a small patch just behind 
''^'"'’ii'kratagrr”' its head become brown. The body remains pale 
yellow and is soft, fleshy and wrinkled trans- 
versely. The margins of the anal segment are slightly 
curved upwards forming a small concavity above. There 
are no legs of any kind. It is stated that full-grown larvjr 
in the insectary measured 6‘0 to 6’6 cms. in length and 2'0 cms. 
in thickness, but that larva? have been found 7’5 cms. long on 
trees outside the insectary. The larva is usually curved a 
little lengthwise so that its under-side is concave and its back is 
convex. This is especially marked when its body is contracted 
(see illustration No. 45, Figs. 3 and 4), 

The eggs Me creamy white ; their surface smooth and 
somewhat shiny. They are about 2^ mm. long by 
about 1 J mm. across and are cylindrical elongate- 
oval (see illustration No. 45, Fig. 1). 

Apparently much has yet to be learnt about the habits, etc., 
of this insect in its natural state but in the literature above 
referred to it is recorded that in the insectary, — at Pusa I 
, presume — the weevils fed and laid their eggs 

Scmo observa- . ji. • x • • e r i i 

tioiw znado in the IB soit JBterior pieces Of stezB of the palm 
lafroyoio Phoenix sylvestris, Roxb. and of “Tal” (Borassus 
oi the pert. flabellifer, Linn.) which were supplied to them. 

The weevils gnawed a hole 3 to 6 mm. in depth in a piece of 
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these and then usually deposited a single egg in it. 
Sometimes 2 or 3 eggs were found near each other in a separate 
hole. One female in captivity laid 276 eggs in 49 days and another 
laid 127 eggs in 46 days. Eggs laid in March hatched out about 
4 days after being laid. The laiwoe spun their cocoons 24 to 61 
days after hatching. The insect remained in the cocoon stage for 
periods of from 18 to 34 days, and the whole time taken from the 
laying of the egg till the appearance of the imago was 48 to 82 days. 
The imago lived for 50 to 90 days and required a constant supply 
of food. The pest appears to pass the whole of its life on the 
food plant ; eggs are laid, the grubs (larva’) feed and pupate 
(form cocoons) in the plant. 

It IS not exactly known how and where the eggs, are laid 
in nature, but it seems that they ore not laid 
t“5, deep in the plant ti.s.sues. It also jeems that the 

part chosen for oviposition will be moist and 
provide more or less soft pithy tissues for the young grubs. 
The beetles themselves also want such tissue to feed upon. 
This would explain vhy the top regions of the stems of 
adult trees are apparently first attacked. 

Dr. Barber, Govermnent Botanist, Madras, appears to think 
that the weevil enters the inflorescence where the spathe opens, 
and lays eggs there. It is believed that the weevils do not require 
any special crack or cut for laying their eggs in, as they can 
easily creep down the leaf-sheath and reacli the soft base of the 
top of the shoot, then gnaw a hole there and thrust in the egg. 
It is thought most probable that eggs are deposited in this 
manner in the comparatively soft tissues near the tops of the 
trees and that the larva bore down the stem. The exposure of 
soft tissues by wounds, etc., is supposed to specially expose trees 
to attacks however. Another insect pest — the Rhinoceros beetle — 
referred to on page 136, is said to bore a hole often over 1 inch in 
diameter into the base of the central bud of date trees in some parts 
of India and the red weevil is said to often make use of this hole 
to get at the soft heart of the tree. Many trees are supposed 
to be attacked by the red weevil in this way in these loo^ties. 

M, DP 9 
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The damage done to date trees by red weevil is done by the 
grubs only. After hatching, the grub begins to feed on the plant 
tissues and fornlB a tunnel in them. This tunnel increases in 
diameter as the grub grows. The grub prefers the inside of the 
stem where the tissues are softer and where it can keep away 
from the bght. Therefore the stem from outside may appear 
unaffected although the tree is badly attacked. A cross section 
of a date palm stem shows it to be made up of a large number 
of fibrous strands lying side by side and more or less firmly bound 
together by other and usually softer tissues. Some of these 
fibres can be followed into the old leaf soars of the tree trunk, 
and others into the green leaves which crown the tree (see illus- 
tration No. 7, page 6a). The function of the strands coimected 
with the green leaves is to conduct the food material from the 
soil to the leaves and the elaborated foods from the leaves back 
to the various parts of the plant. The leaves of a palm may 
therefore look healthy after the plants are badly afiected if a 
sufB-cient number of the strands of tissues which feed these leaves 
remain uncut by the insect. Consequently also we sometimes 
see the sudden collapse of apparently healthy trees when at 
length these fibres are cut. At points where the insects have 
bored to the outside of the stem, a thick resinous juice has been 
found to ooze out and harden on drying. 

The damage caused by the imago (adult weevil) is insigni- 
ficant. When the adult weevils emerge from the coroons they 
may fly to other trees and infect these. Apparently they are 
capable of flying great distances. They are recorded to have 
been seen on the wing in the insectary for 2-3 minutes at a time. 

It has been advised by some writers that the leaves should 
not be pruned from the trees, but that they 
rem'TdSill^uTO. should be allowed to dry and fall off themselves. 

In my opinion that advice should not be followed 
^ the case of date trees in the Punjab as (a) if there is any leaf 
ease such as the scale insect referred to on page 137 on the 
pahns, the old leaves often become very badly infected and these 
spread the disease to the fresh young leaves coming out of the bud. 
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(6) Afte® the palm leaves have passed the fresh green stage 
and are no longer capable of carrying on Iheii functions 
of assimilation, transpiration, etc., with vigor, they are an 
encumbrance to the plant and the thorny mass of these old 
leaves forms a serious obstacle to attending properly to the 
fruit bunches. 

(c) The leaving of the old leaves on the plant does not 
prevent the attack of the pest, as trees left absolutely unpruned 
are attacked. I recently cut down such a tree very badly affected 
at Mahmud Kot in Muzaffargarh district and could find many 
others among the unpruned male palms there. Unless the people 
want the leaves for any purpose the male plants in the Punjab 
are frequently left unpruned, as pollination is left entirely to 
the wind, and the people have usually no need to get at the 
male flower bunches. 

Tlie weevil is attracted by the tissues exposed when leaves 
are pruned from a tree and is suspected of laying its eggs in 
these tissues ; but as the number of leaves removed from a tree 
in a year is very small it would be quite practicable to tar the 
cut surfaces left exposed, or treat them with other material 
which would keep the insects from attacking these parts. The 
cost of the tar required would be insignificant. All other wounds 
and places where soft tissue is exposed, should be tarred. When 
a tree slightly attacked is noticed, attempts should be made 
immediately to open the affected part as far as possible without 
unduly harming the tree, so as to get at, and IdU the grubs ; the 
wound then to be treated as above. If left untreated an attacked 
tree wfi] certainly be severely harmed and will probably die. 
Cut stumps or useless parts of date trees left lying about 
should be destroyed. Palm stumps and soft palm tissues are 
said to be used in the West Indies to attract and trap a 
similar weevil there, the stumps, etc., being visited in the 
morning and the weevils coDected and killed. It is [recom- 
mended that where the Khinoceros beetle is found, the red weevil 
should be prevented from getting into the hole bored by the 
former beetle, by plugging th^e holes with dry grass or sepic 
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such sfcufE after the Rhinoceros beetle has berai extracted from 
them, and that the beetle may be extracted by probing the hole 
with an iron wire hooked or barbed at the end. A little tar 
<m the top of the plug is also recommended. 

In past years, however, I found that syringing 3 per cent, 
sanitary fluid, or an emulsion composed of 2 lb. Toria (Brassica 
campestris var. toria, Duthie) oil, ^ oz. of asaloetida, and 2 gallons 
of water into the holes in the trees occupied by the red weevil 
gave good results, and the idea of getting insecticides to reach 
the insects when they have penetrated deep into the tree trunk 
has been further elaborated. In the most recent and most 
severe attack on our young Arabian trees, eighty palms approxi- 
mately were more or less severely attacked by red weevil within a 
month of the removal of suckers from them. Insect burrows, 6 to 
8 inches in length, were in many cases foimd in the stem at the 
bases of the green functional leaves, running parallel to the line 
of insertion of the leaf-base on the stem, and near enough the 
stem surface to be exposed along the whole length of the burrow 
by removing the leaf-base from the stem. Other burrows were 
found to penetrate into the hearts of young suckers that had 
been still left on the tree. Others again had gone deep into the tree 
trunk. Where burrows came near the surface of the stem, 
their presence was usually indicated by a copious flow of dirty 
juice from the stem at that point. Many nearly full-growm 
larvae were taken out of the burrows wMle endeavours were 
made to get at those in the deeper burrows by probing with 
wires, injecting various insecticides into the burrows, etc. Later 
we cleared the ddbris from the insect burrows as far as possible, 
filled them with concentrated insecticide — undiluted sanitary 
fluid in some cases, crude oil emulsion or lead arsenate in others— 
made a large mud-basin round the base of each affected tree 
(see Illustration No. 46, page H8a), and filled the basins with 
^wa^ twice daily. The walls of the basins were made higher 
khan the affected parts of the trees and the water was filled to 
over the levels of these parts. Large numbers of larvae which 
had come out of the affected trees were found dead in the water 
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within three or four days after this treatment started, and none 
came out after about a week of it. Of the 80 trees approximately 
affected, only three trees have died. The others appear to be 
cured of the disease and will apparently live, but as the attack 
did not occur till after this edition went first to press the effects 
of it on the fruit-bearing capacity of the trees will only be seen 
later. A more detailed account of the case will be given in due 
course. Meantime I may mention that we are indebted to 
Mr. J. Hallahan, Engineer to the District Board, Muzaffargarh, 
and to the Entomological Section, Lyallpur,for help in connection 
with the suppression of the outbreak. 

When date trees are tall and the attack — as usually happens 
— occurs near the top of the stem the mud-basin method of 
bringing the liquid in contact with the insect would not be prac- 
ticable. I hope, however, to devise suitable methods of dealing 
with such cases. Several ideas are being worked out and the 
results of these will be reported later. 

It is most important for the checking of the disease in date- 
growing localities that all trees showing the symptoms already 
described should be treated or cut down, and burnt, or the pests 
in them otherwise rendered harmless immediately. 

When affected trees have been cut down submerging the 
trunks in water is recommended to rid them of red weevil. This 
would be useful in the case of slightly affected trees, the trunks of 
which could be used for building or other purposes. One some- 
times sees the stems of date palms intended for such pur- 
poses, submerged in village ponds, etc., in the South-Western 
Punjab. From our experience already gained I am inclined 
to think that submerging for a week would be sufficient to 
disinfect a stem. I hope that some tests will be made soon which 
will give us further information wanted on this method and 
on others. It is, however, most important to remember that 
while a simple coating of tar on a wound will effectually 
prevent red weevil from attacking that wound, the pest is 
most destructive and difficult to deal with once it gets into a tree. 
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The disease has not yet been seen among the Arabian trees 
at Lyallpur, Rakhchhabri, and Charata in Dera 
canes of attack by Gliari Khan ; HOT ui the Central Jail, Multan, 
plMitations. In 1914 in a plantation of 260 
trees approximately in Muzafiargarh, some seven trees were 
attacked. All received some treatment. One of these died. 
In 1916 in the same plantation some 16 trees were affected. In 
many of the oases it was the suckers at the bases of the trees lliat 
were attacked. This was to be expected as the tissues of suckers 
are particularly soft and juicy. Ail these affected plants were 
treated by syringing an emulsion of oil of Toria {Brassica cam- 
jtestria var. toria, Duthie) and asafcetida into the holes made in 
the trees by the pest, and stopping the mouth of the holes by fibre 
dipped 'in tar. Some of the more weakly suckers died but no 
mother tree succumbed. In the case of the recent severe attack- 
referred to above suckers had been removed in September from 
180 trees and the wounds on the mother trees had not been tarretl 
nor apparently properly earthed up. As about 80 of the plants, 
i.C; 44 per cent, of them were at once attacked the case was 
most serious. 


So far as we can find from records, t his is the first time on 
which a considerable number of suckers have been removed 
from date trees in the Punjab, and the effects of red weevil 
on the parent trees noted, but even if the percentage of trees 
attacked by red Aveevii were to be far less than in the case 
quoted when wounds caused by the removal of suckers are left 
exposed and untreated, it will still be of vital importance to 
date-growers to tar all such wounds immediately the suckers 
are removed. It cannot be too strongly emphasised that 
while this simple and inexpensive procedure will prevent red 
weevils from attacking these wounds, it is extremely difficult 
to prevent the insect from materially harming the tree for 
years, or killing it altogether once it gets in. It may also 
be noticed here that so far there seems to be no evidence 
to prove that the Rhinoceros beetle is connected with this 
attack. 
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HJiUSTRATION No. 46. 



Photograph of Arabian date trees attacked by Bed wee\i], in the Talen Bogh, MiuafEargarh 
showing mnd. basins which were filled with water dtinng the trcatsaent of the pest. 

{8u PreventiTe and Bemedial Measures, pam 93, 132.) 
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Rhinoceros Beetle or Black Palm Beetle (Oryctes 
rhinoceros). 

94. The pest is reported from Ceylon, Madras, Malabar, 
Bombay, Kanara, Bandra, Bengal, Tenasserim, Mfdiwon, Siam, 
Annam, Singapore, Pahang, Sumatra, Java, Celeltes, Ceram, 
Aniboyna, Philippine Islands, Formosa, Korea, and Hongkong. 

It is said to do a great deal of damage to the toddy palm 
{PhxBnix sylvestris) in Bombay, Madras and elsewhere in India. 
It has not yet been found in the Punjab, as far as I know, but as 
the work of observation on the diseases of the date palm is only 
starting here and the attacks of th? red weevil {see page 126) 
are frequently associated with this pest elsewhere, it is possible 
that they are so in the Punjab, although this has not^yet been 
proved. The few remarks made here regarding it are therefore 
made to help the people to recognise it and report to us if it 
should be found. 

It is a dark brown beetle about 4 cms. long and having a 
prominent structure on its head resembling the honi of a rhino- 
ceros, therefore the name {see illustration No. 47, page 134b). 
The elytra (hard wing eases) are marked by lines of closely placed 
annular punctures, one of these lines being close to where the 
two elytra meet on the insect’s back, and three pairs of other 
lines rather wide apart. The tibia (longest segment of leg visible 
as the beetle walks) in each of the front pair of legs has four teeth 
along one side, the uppermost one of these being small. On 
the other side of the tibia and at its lower end, there is also a 
short and conspicuous tooth. The tibiee of the middle pair 
of legs are much shorter than those of the hind ones. 

The beetles ate reported to appear after winter and the 
majority of them about May ; the greatest damage being reported 
about the time of the rains. 

The usual mode of attack on palm trees is for the imago 
(mature beetle) to bore a hole 1 inch or more in diameter through 
the opening leaf-bud or stalks of the leaves into the succulent 
top of the stem. They are believed to feed on the soft tissues 
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inside. When the insect bores down into the leaf-bud, it eats 
away many of the soft leaflets in the process, and when the bud 
opens the lateral rows of leaflets appear more or less raggedly 
eaten away from the main axes of the leaves. This appearance 
is usually found in the date trees in the South-West of the Punjab 
in which the “ red weevils ” have been found {see illustration 
No. 48 opposite). 

It is stated that a (Quantity of chewed-up fibre is often found 
thrown out from the hole made by a Rlunoceros beetle. Quantities 
of such fibre are also commonly seen in summer on date trees 
affected with red weevil in the Punjab. 

The beetles usually so damage the growing part of tire 
tree that the tree ultimately dies. Wlien rain falls, the water 
also lodges in the holes and sets up decay . 

The beetles fly at lught and hide in holes by day. They are 
attracted by light. The egg when laid is white, smooth, oval 
in outline, and 2>r3| mm, approximately, but becomes yellowish, 
rounder, and bigger before hatching. See Fig. 1 illustration 
No. 67, page 1346. 

The young larva (worm-like stage) is about (5 mm. long 
with a flattened lower surface, pale yellow or greyish body, 
a row of yellowish dots along each side and numerous pale yellow 
hairs, yellowish browji head, and 3 pairs of pale yellow legs 
near the front of the body. See Fig. 2, illustration No. 47. 

The full-grown larva is a big fleshy grub about 100 mm. 
(4 inches approximately) long when extended and about 25 mm. 
(I inch approximately) across. It is thicker at the posterior 
end and lies doubled up vciitrally. See Fig. 3, illustration 
No. 47. 

The pupa (dormant stage) is about 46 imn. long and 20 mm. 
across. The legs and wing cases are distinctly marked on the 
ventral surface and so also is a protuberance on the head which 
represents the horn. See Fig. 4, illustration No. 47. The eggs, 
larvae, and pupee are usually found in dung heaps and decaying 
vegetable matter. Only the imago (mature beetles) are said to 
cause damage to living palm trees. 
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Young date tree at Lelah, Muza0argsrh Hhc.'wing at (a) the tips of the kafleii on 

both tudee of the leaf axie eaten away. The JoaBete came cut of the bud in ttiie atate 

{See fOffe 136.) 
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Pieoe of leaf of Punjab- Arabian date palm about half natural size infested with scale insects. The insects are vray tiny and appear bfa* a 

white mealy subetance on the leaf. 
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Sotvk* l!ts<-ctn X 14 <U»ms ou Dnto Ptvim Icivfiot. 





'I’Ih (Vukcr Itodv ot tjio mst'ot ih hocii throuyli tlie thin. iifvr<l outer Boale cnNonuj.' 

{l>^ ftftqt l;i7 ) 
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For more detailed information regarding tliis pest, eee 
(a) Memoire of the Department of Agriculture in India, Ento- 
molc^oal Series, Volume II, No. 10, Life-Histories of Insect 
Pests, III, December, 1911, by C. C. Ghosh. 

(6) Indian Insect life by Lefroy, and 

(c) Faima of India, Vol. — Coleoptera Lamell, Part I, 
from which the subject-matter for the above note has been taken. 
The coloured illustration No. 47 at page 1346 has also been 
kindly supplied by the Imperial Entomologist to the Government 
of India and is from (fi) above mentioned. 

I have already found two specimens of a beetle identified 
for us by the Imperial Entomologist as Oryctes nasicornis. One 
of these two was found in Dalhousie in early July, 1916, and the 
other in Ly allpur a few weeks later. This beetle has a horn on 
its head and might be mistaken by many people for Oryctes 
rhinoceros. There are other beetles also which might be confused 
with it ; therefore likely specimens should be sent to the 
Agricultural Department for identification. 

Scale Insects (Coccideae). 

95. Scale Insects {see illustrations Nos. 49 and 60, pages 
1366 and 136c) are usually to be found in local date trees in the 
date-growing districts of the province. They are most commonly 
found on the leaflets and on the main axes of the leaves, in 
the angles at the bases of the leaflets. When few, they are 
usually restricted to the leaflets on the shady side of the trees, 
or such places. They have attacked the imported trees much 
more vigorously than the local ones ; indeed they have hindered 
the growth of the imported trees a good deal in some cases. 
At Lyallpur, at Multan, or Mozaflargarh, in some years they 
have even attacked the ripening fruit bunches, spoiling the 
appearance of the fruits. In no case has any of our imported 
trees been killed by the pest however. It appears to waken 
up with the rains, increase towMds winter, remain evident on 
the trees all winter, and then decrease as the temperature 
increases till the rains come. 
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The insects are very minute and covered with a thin greyish 
scale. Pull-grown insects are more or less oval in outline ; usually 
1 to mm. in length and approximately half as much in 
breadth. The body of the insect is seen through the covering 
scale as a darker spot often with a pinkish border. The whole 
thing is very and appears very closely adherent to the 
plant. In that stage the insect appears incapable of moving 
about. ^ - 

Specimens of these insects have been sent to Pusa for identi- 
fication but information on the point is not yet to hand. 

Fe^it||lg further information, we may remark here, however, 
that the young of coccidse can generally walk actively and may go 
for some diftance in search of a fresh food plant, thus spreading 
the disease. The female eventually settles down, buries a long 
beak in the tissues, and sucks the plant juices. The male, 
after passing through a period of rest, emerges as a very tiny 
two-winged fly, searches for a female, mates and dies ; later the 
female psoduceseggs and dies («cc Indian Insect Pests by Lefroy, 
page 243, and similar works). 

Old leaves become most affected, therefore the plants should 
be kept properly pruned, and diseased leaves 
thus removed should be burned. In some of 
the most attacked of our trees, we have pruned away practically 
all the leaves except those in the opening central bud. The 
remaining leaves are then easily treated with an insecticide. 
This drastic pruning may retard the growth of the tree a little 
but does not permanently harm it. Repeated spraying with 
almost any insecticide has a harmful effect on the leaves. The 
growth of the plant is therefore retarded even if the trees are 
sprayed without being pruned, and a larger quantity of insecticide 
is required. Where the attack is slight, however, only the old 
leaves should be removed and an insecticide should be sprayed 
on theJ^lants. 

f&e ittseotioide which has given us the best results is that 
rec&unended by Lefroy in Indian Insoit Pests, page 384, No. 6. 
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It u oall^d “ Rosin Compound ” and tbe directaons for its 
pzeparatioa are as follows : 

" Powder 2 pounds of rosin and 1 pound of washing soda 
(sodium carbonate) crystals. Place these in a kerosene tin 
with enough water to ooTer them, and bod. Continue boiling 
till both are dissolved and then slowly add^old water to tie 
steadily boiling fluid. Water is to be added a fifclle at a time 
for fear of chilh'ng the liquid, and the masots^uld gradually be 
brought up to 2 gallons. The liquid changes as the boiling 
proceeds, becoming thick and soapy ; after boiling for half an 
hour or longer the liquid becomes clear, thin, of a deep brown 
colour. Continue boiling pouring a few drops of mS mixture 
into cold water at intervals ; at first the wash on rniving with 
cold water forms a slightly opaque fluid, but after home minutes 
further boiling, it forms a clOar amber liquid on being mixed 
with cold water. 

“ This IS the test of the liquid being finished and it should 
on cooling remain clear. To this stock solution 6, gallons of 
water may be added to make the strong wash ; 10 gallons to make 
the normal wash. One pound of rosin is used for every 4 to 6 
gallons of wash required, and half as much soda. The wash 
keeps indefinitely if properly prepared, and it is best to keep the 
stock solution and dilute it as required.” 

The fruu hunches should not be sprayed with washes which 
will give them a bad taste, and poisonous washes must, of course, 
never be sprayed on the fruits. 

Insects found in stored date fruits. 

96. In the winter and spring, the caterpiUar of a moth 
is sometimes found in date fruits in the Puniah. 

Tineid Moth. • , ^ 

T-he cateipulai reaches a length of ^ mch 
approximately and a diameter of about ^ inch. It lives on the 
fl^y tissues of the fruits. The presenoe of the oaterpiUtff, the 
excrement, and d^iis make an attacked fruit quite unfit for table 
purpoaes, Rate-growen state that the attacks are most serious 
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in winleiB foDowing wet fruit tarvesting eeasons. There w« 
ceitainly a lot of damage done to stored date fruits by these 
insects in the winter following the wet harvesting season of 1914 
and apparently none — at least in the fruits that I have had, 
stored and examined, or in others that I have heard about — after 
the dry harvesting Reason of 1916. Specimens of the insects and 
attacked fruits haVe been sent to the Assistant Professor of 
Entomology, Lyallpur. That officer has not yet worked out the 
case completely but has given me the following note protem. 

" The pest is a small Tineid Moth. 

Life-hiikyry. — The eggs are laid singly on the outside of the 
fruit ; each egg is small and flattened. The caterpillar is of a 
dirty white odour with a palish tinge. As soon as it hatches 
out, it bores into the fruit and feeds on the soft pulp. It passes 
its whole life in the fruit and fills it with excrement. When the 
caterpillar is full fed it prepares a thin cocoon of silk and excre- 
ment and pupates inside it.” 

Experiments are in progress to discover just when the 
eggs are laid on the fruits and measures will be taken either to 
prevent the eggs being laid there or to sterilise them after they 
are laid ; whichever is most practicable. 

A small more or less copper coloured beetle about t^g^th 
inches long was found in date fruits stored at 

Cigar boring t n • i ■» * . 

beetle. (Lesioderma LyallpuT m 1914 and was sent to the Assistant 
tontiKwum, Daft.) Professor of Entomology. He informs me that 

it is Lesiodernia testaceum, Duft, the beetle which bores into 
cigars. He writes as follows : — 

“ Its life-history is being studied and the following is a 
brief though incomplete account of it. 

Life-hietory . — The female beetle gnaws a hole through the 
external of the fruit and deposits an egg in the soft pulp. 
Th«9,11i*46*temal hole is covered over. The eggs ate laid singly 
by the beetle attd are small and shiny. They hatch out in six 
days ; when the grub emerges it eats its way through the pulp. 
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i«Mh«8 the seed and tunnels into it. The whole of the fruit 
is filled with exoiement. The pupa (dormant form) is situated 
inside the fruit in a thin silken case. The mature beetles, when 
they emerge, are quite active and feed on the external tissues 
of the fruit.” 

This beetle apparently gets into the fruits- ip, the store room 
and where it is found precautions will have be taken to store 
the fruits in such a way that it will not get (hem. 



CHAPTER VII. 

Imports and Exports of Date Fruits wnd Prospects of Date Farmin 
in the Punjab Plains. 

97. Tables XXII, XXIIl, XXIV, and XXV whiol 
Qn»ntitiea «nd follow, show the places from which date fruiti 
and Were imported by sea into British India during 
ti«r’Mia”y ^a the five years ending 31st March, 1915, thi 
endi^^Ma^h quantities imported from each place, the valuei 
" of tho consignments, and the total monthlj 
quantities and values of those dates. 




J}at^ obt&med from the Director'QeneraJ, Comniercial Intolligence Department, 
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tabuc xxni. 


Monthly quantities of date fruits imported by sea into British India during 
the foe years ending March, 1915. 


QrxHTITY. 


Month. 

' ' - 

■ 

1910-11. 

1911-12. 

1012-1.3. 

1013-14. 

1914.15 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

April . . 

1.1,290 

28,077 

18,343 

13,036 

n.298 

May 

9,920 

14,984 

3.803 

5,753 

6,301 

June . . 

0.580 

8,080 

9.102 

10,197 

7,719 

July .. 

6,808 

10,632 

6.281 

13,391 

10,125 

August 

.'H.OSO 

33,674 

45.GJ5 

29,156 

62,175 

Heptember 

80,590 

62,888 

75,184 

83,398 

37,17.5 

October 

138,543 

107,101 

105,038 

1 77,427 

111,187 

November 

199.427 

219,642 

239,353 

237,132 

131,290 

December 

199.473 

219.491 

141,796 

1.52.29.3 

129,527 

January 

96.160 

1.58.481 

8S.970 

96,383 

161,268 

Fobraary 

53.303 

68.090 

33,004 

50.751 

77,231 

March . . 

51,238 

31.53.5 

17.478 

49.521 

00,026 


Data obtained front the Director-General, Commercial Intelligence Department, India. 


Table XXTV. 


The monthly values of date fruits imported by sea into British India during 
the five years ending 31irf Marche 1916. 


VaLtiE, 


Month. 

1910-11. 

1911-12. 

1912-13. 

1913- U. 

1914-15. 


Rh. 

Re. 

p.. 

Ra. 

R^. 

April 

May . . 

94,776 

2,04,307 

1,17.854 

94,837 

73,680 

57,261 

1.00,758 

27,593 

42,436 

40,016 

June 

40.399 

58,291 

54,050 

80,230 

49,240 

July . . 

40,640 

08,079 

41,032 

1,21,64(1 

72,615 

August 

4,06,214 

2,30.320 

3,20,606 

2, ,30, 980 

4,60,964 

September 

6,07,083 

4,00.441 

6,06,027 

6.31,962 

2,77,791 

October 

9.39,.38l 

7,14,043 

12,12,000 

12,04,236 

7,36.177 

November 

12,96.866 

13,66,777 

14,09,985 

13,92,646 

8,79,093 

December 

12.67,839 

13.40,666 

8,17,111 

9,46.610 

8.62,a36 

January 

6.34.446 

9,21,463 

6,47,800 

6,21,641 

9,66.070 

February 

S.68,248 

3,89,053 

1,99,394 

3,34,002 

4,87,023 

March . . 

3,66,338 

1,84.772 

1,28,225 

9,21,164 

3,99,614 


Data obtained from the Direotor-Oeneral, Oommeroial Intelligence Department, India. 
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Tablb XXV. 


Annuai guanMKs of date-fruits imported by sea tnto BrUtsh India during 
tie 5 years ending 31«< March 1915, thenr ports of landing, total values 
and mean values per pound. 


lear 

Total 
quantity 
unporboc 
m owts. 

1 

Ports of 
landing 

1 

Amonnt 
landed 
m cwts 

Value 
in £ 
sterling 

Total 
value 
m £ Bter 
Itng 

ft • - 

Mean 
Tohie per 

pound in 
peneeand 
deoimal 
fraotioiu 
of a penny 



1 Calontta 

26.537 

13.416 





Bombay 

636.628 

297 032 



1910 11 

910,023 

Karachi 


92,324 

407,226 

0 96 



Madras 

10,976 

3,563 





Bangoon 


290 





/ Calcutta 

16,260 

7,867 





Bombay 

661.983 

289,237 



191112 

963,173 

Karachi 

244,636 

90,619 

401,723 

0 89 



Madras 

40 586 

13,748 





Rangoon 

711 

252 





Calcutta 

22,461 

11,481 





Bombay 

686 91 6 

249,340 



1912 13 

876 066 • 

' Karachi 

227 944 

85 286 

358,752 

0 87 



Madras 

38 261 

12,476 





, Rangoon 

496 

169 





' Calcutta 

19,637 

9,967 





Bombay 

646,196 

298,906 



1913 14 

918,437 ■ 

^ Karachi 

212,676 


401,411 

0-93 



1 Madras 

39,184 

12,830 





J Rangoon 

896 

638 





Calcutta 

3,861 

1,976 





Bombay 

559,261 

267,007 

‘ 


1914 13 

784 318 . 

Karachi 

194,956 

74,641 

353,336 

096 



Madras 

26,227 

9,799 





Bangoon .. 

14 

IS 




Data obtained from the Director General of the Commercial Intelligence Department, 
India.' 


14, DP 


10 
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From the data in Tables XXII to XXV, there are apparently 
40,000 to 46,000 tons approximately of date-fruits annually 
imported into India by sea in addition to those grown in India 
and imported by land routes. The dates imported by sea arrive 
all the year round but October, November, and December are the 
chief months of import. The bulk of the fruits come from Persia 
including the Persian GuK, Arabia, and Asiatic Turkey. Very 
few fruits ,^qpie to India from Egypt and North Africa. Over 
jfrds of the imports are landed at Bombay ; about J at Karachi 
and the remainder at the other Indian ports. 

In reply to my enquiries, the Director-General of the Com- 
mercial Intelligence Department, India, writes : — “ According to 
the provifiions of the Indian Sea Customs Act the value of goods 
imported or exported represent (1) the wholesale cash price, 
less trade discount for which goods of the like kind and quality 
are sold or are capable of being sold at the time and place of 
importation or exportation as the case may be without any 
abatement or deduction whatever (except in the case of goods 
imported) of the amount of duties payable on the importation 
thereof ; or (2) where such price is not ascertainable, the cost 
at which goods of the like kind and quality could be delivered 
at such places without any abatement or deduction except as 
aforesaid.” 

The prices of dates vary of course according to the quality 
of the fruits, but they vary much more according to the way they 
are packed and the purposes for which they are to be used (see 
page 116, para. 86). The dates imported into India are all of 
fairly good quality. They are classified under the following 
three heads in the import tariff schedule : (1) dates, dry, in bags ; 
(2) dates, wet, m bags, baskets and bundles, and (3) dates, wet ; 
in pots, boxes and orates. Therefore there is no detailed 
information in the trade returns as to the amounts which are 
packed in small fancy boxes for dessert or sweetmeat purposes. 
I am told, however, that the amount packed for these purposes 
is negligible so the prices quoted in these returns will represent 
approximately the wholesale prices of dates which have been 
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simply filled into large boxes, baskets, bags, eto., and imported 
in that state. 


The following statement shows the average prices per owt. 
of the difierent kinds of dates in each of the principal ports 
during the year October, 1914, to September, 1916. 


Table XXVI. 


Calcuta 

Bombay 

1 

Karachi. ! 

,1^ 

Rangoon 


Rd A. r. 

Ra. A p. 

Re. A. P. 

Rb. A- P. 


DabeM, dry, m bags 

U 8 4 

9 2 6 

7 1 10 

0 10 3 

No quota- 




1 

1 


1 tionB. 

DateH, wet, m hagu, ba^kutu and 

10 8 0 

7 0 6 

5 0 7 

6 15 7 

No quota- 

bundles 




• 

tions 

Dates, wet, in potb, boxes, tuiH, 

1« 9 « 

5 15 4* 

i 

o 

0 

o 

Nu quota- 

No quota 

and ciate8 



tions 1 

tions 

tionH 


Data from Commoroial Dopartmont, India. 

* Note — The rates were nonunal for the first eleven months of tho period owing to tho 
unsettled conditions arising from tho war Ra 10 to Re 12 is the usual avorago rate per 

LWt 

These figures indicate that it is more profitable to preserve 
the dates by drying off only as much moisture as will keep them 
from fermenting, than to dry them hard, as much weight is lost 
in the latter process apparently without a corresponding rise in 
market price to compensate for that. The prices against the 
dates in boxes, tins, etc., bear out the statement that the quantity 
of fruits imported packed for dessert or sweetmeat purposes, 
is negbgible. The returns for the 5 years ending 3l8t March 
1916, show that the annual value of dates imported by sea into 
India is from over £350,000 to over £400,000, and that the average 
wholesale price per lb. is slightly less than one penny {see 
Table XXV). From the dates grown in India or imported into 
it by land or sea, there were apparently, from over 1,300 to 
over 1,900 tons of fruits exported annually in the past 6 years 
{see Table XXVII, page 148), and their value was from over 
£14,000 to over £20,000 {see Table XXVIll, page 149). 
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Tabl* XXVIII. 


Annual quantities of date-fmils exported by sea from British India during 
the 5 years ending 31*t Mardi 1916, their ports of export, total value 
and mean vahie per pound. 


Year. 

TotaV 
quantity 
exported 
in cwt. 

Port* of 
export. 

Amount 
exported 
in cwU. 

Value 
in £ 
sterling. 

ToUl 

rahie 

value 
per lb. in 
pence and 
decimal 
fraetiona 
of a pence. 

1910-11 

38,716 

’Calcutta 
Bombay 
Karachi 
Madra* 
Rangoon . . 

9 

37,461 

1,243 

12 

Nil 

17,973 

Nil J 

18,401 

I 02 

1911-12 

37.290 

{ Calcutta . . 

1 Bombay 

1 Karachi 

1 Madras 
(.Rangoon . . 

Nil. 

30.746 

484 

60 

Nil. 

Nil \ 
18.861 
162 } 
23 

Nil.) 

a 

19,046 

I 09 

- 

191213 

32,632 

( Calcutta . ■ 

1 Bombay . . 

*1 Karachi 

1 Madras 
\ Rangoon 

49 

31,826 

697 

61 

Nil 

26 1 
15, .666 
219 [ 
27 

m. ) 

15,827 

l-Oi 

1913-14 

36,896 

'Calcutta .. 
Bombay . . 
Karachi 
Madras 
Rangoon 

14 
33, 465 
3.312 

n 

164 

19,207 1 
1,036 > 

J36 j 

20,393 

114 

1914-ir. 

26,966 

'Calcutta .. 
Bombay 
Karachi 
Madras 
Rangoon . . 

860 

25,661 

94 

Nil. 

171 

386' 

13,762 

42 

Nil. 

8C, 

14,269 

1 13 


f>sta obtained from the Direotor'OeneraU Cornmeroial Intelligenoe t>epartment, 
India. 


Most of the dates were apparently exported in these yeurs 
from Bombay, and the chief places to which the fruits were 
exported, seem to be Ceylon, Straits Settlements, Zanzibar, 
Siam, Italian East Africa, and German East Africa. It should 
be noted that the wholesale value of the dates imported into 
India works out to 0'87 to 0'96 pence per lb., while that (rf those 
exported works out to 1*02 to 1’14 pence per lb. The values 
are those given at the Indian ports in both oases ; themfore, the 
chances are that the bidian importers simply rs'^zported the 
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fruits at the higher ^rioe to cover custom dues, profits, etc. It 
seems rather curious, however, that considerable quantities 
of date-fruits have in some of these years been exported to such 
places as the Bahrein Islands, Muscat, and Oman. No satis- 
factory explanation of this is to hand but it seems possible that 
this may represent consignments returned to the owners in these 
places as ,unsati8factory or for other reasons. 

For the convenience of those who may wish to commumcate 
with people in India already engaged in the date import trade, 
I append a list of importers of date-fruits into India {see page 164). 

98. From what has been said above of our experience 
, of date cultivation in the Punjab in the past 

Prospoots 01 date ^ ^ 

culture in the Fun- 6 years and what we have seen on our tours 

jab plaios . . . , 

m date-growing dietncts, it is quite evident 
that the date palm will grow luxuriantly over the whole 
of the plains if ordinary attention is given to it. It is 
also evident that high humidity combined with actual rainfall 
in the fruit-ripening season are the factors which limit the areas 
suitable for date-fruit farming in the province. Some idea of 
the maximum rainfall and humidity under which the fruits can 
be farmed, can be gathered from what has been written in this 
note, but a closer study of the case is required before more detailed 
statements are made. We know, however, that considerable 
crops of dates are annually got from date trees in Mxdtan, Muzafiar- 
garh, Dera Ghazi Khan and Jhang Districts, and it is clear that 
much can be done to improve date culture in these parts of the 
province at least. As already mentioned most of the plants 
grown in these districts as well as in other parts of the Punjab 
appear to have grown from seedlings, and the fruits produced 
by the vast majority of these axe of very inf«:ior quality. 
Only a few trees in the province produce fruits of good 
quabty. Bs. 2-8-0 per maund is apparently a very fair price 
for the whole crop in the four districts mentiorred. Taking 
14,07,832 trees {see page 107) and 12 seers (24f lbs.) of cured 
fruits pOT tree — the lowest estimate — the total value of the crop 
there would I>e Bs. 10,66,874, and if 16 seers (36)^ lbs.) of cured 
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fruits are got the crop value would be R«. ISiSSrWl. J^oflna 
lie Journal of the Khedevial Agricultuial Society, > Volume 
3, No. 6, page 263, November and December, 1901, I find data 
showing that the average quantity of dates exported from Egypt 
during a period of 16 years was 645 tons valued at £18 per ton 
or about 2 pence per lb. Taking into consideration the prices 
that dates are sold at, to the working class of people in the Punjab 
(see page 115, para. 86), the wholesale rates of dttes imported 
into India (see page 142, para. 97), and the prices actually received 
by us for date-fruits grown on the trees imported into the Punjab 
from Basra, I do not think I am extravagant if I value those 
at 1 anna per lb. If this is so then by merely growing these 
varieties in place of the seedling females already grown, giving 
them no more cultivation or attention than is at jU'esent given 
to the local trees and gettmg only 12 seers (24|^ lb.) of fruits 
per tree, the value of the crop would be raised to Rs. 21,64,641 
and of 18 seers (36.1^ lb.) were got the value of the crop would 
be Rs. 32,40,812 In the date groves that I have examined 
there are over 50 per cent, male trees, and all information to 
‘hand seems to indicate that this may be taken as representing 
the state ot affairs throughout the districts. Assuming this to 
be so then if cultivators would hand-pollinate their trees and 
thus reqmre only 2 to 3 per cent, of male trees, they could 
replace the remaining 47 to 48 per cent, of males by good fruit- 
producing females and have practically double the harvest of 
fruits, i.e., over Rs. 43,00,000 to Rs. 66,00,000 worth or about four 
times the value of the present crop from the same land and with 
the same water-supply. The only extra expenses to the grower 
would be that of hand-pollination which is practically nothing, 
and the guardmg, collection and curing of the extra fruits. 
Practically the whole of the difference between Re. 10,66,874 
and Rs. 43,00,000 or between Rs. 16,83,811 apd Rs. 66,00,000 
would therefore go into the pockets of the date-growers. This 
difference of Rs. 30,00,000 to over B«. 60,00,000 per annum 
could obviously be fat exceeded as the trees would give much 
more than 12 to 18 seers of fruits each if they were fairly 
looked after. For thr^ figures it is assumed that no more trees 
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ate to be^own than there are growing at present, but any one 
who ha0 seen the large traots of waste land lying along the sides 
of the rivers in these four districts will readily understand 
that the above estimate would fade into insignificance if only 
a amall proportion of these wastes were planted with good 
date palms. Hundreds of square miles of lands which are at 
present yielding practically nothing would then become among 
the most remanerative in India (see page 117, para. 88), and the 
people woiJd be supplied with a most sustaining food easily 
transported and capable of being preserved by the most simple 
means for many months. In districts the climates of which 
are suitable for date-growing and where the subsoil water or 
irrigation arrangements, etc., are suitable, those farmers who 
have no right to the waste lands referred to, can share in the 
benefits of date-farming by planting date trees along the borders 
of their fields, roadsides, water cliannels, etc. Then there is the 
possibility that we may be able to improve date culture in the 
districts mentioned or extend it to other districts by introducing 
varieties of dates which will ripen before or after the rainy leason 
or by other means under consideration. 

Fruits grown from good trees in the Punjab have been sold 
for far more than 1 anna per lb. {see page 116, para. 86), and it 
seems to me that any one who cares to take a little trouble to 
farm his plantation and cure his fruits properly could make very 
muoh more profit out of them for many years to come than is 
shown from my calculations based on that price. 

99. Perhaps some one will suggest, however, that if date- 
farming became extensive in the Punjab, the 
market would be glutted with the fruits. I do not 
thmk so. In date-grooving countries, dates often 
form more than half the food of the people. They are delicious 
to taste and would be preferred to many common foods by both 
rich and poor in any country. As already stated they are a 
i^ost sustaining food. I have been in company with men who 
have walked 20 to 30 miles per day for hundreds of miles 
<m end, with nothing to eat but an occasional handful of date 
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and a little native bread. This was the fare of theSa men for 
many months each year, and they were as fit on it as any one 
could be on the most carefully selected food. Unlike most 
fruits, dates are, as already stated, so easily and simply preserved 
for many months that the question of an immediate market 
is not of vital importance. It seems to me that what is’ required 
to prevent a glut in their case is (u) theii qualities'^ afOod should 
be widely known, and (b) there shall be suitable facilities for their 
transport to markets. The great advances that have been made 
of late yeais in facilities for travel, transport of goods, and inter- 
communication among different peoples have already made date- 
fruits known praotically all over the world ; therefore, there would 
be no difficulty in selling dates in any market. As regards 
(6) we have the Punjab rivers and a most excellent system of 
railways throughout the whcle of India now, opening up to us 
a market of over 300,000,000 people m India alone. All the 
dates that are grown in the Punjab at present are simply swallowed 
up as soon as they are ripe by the people near where the dates 
’ »are grown, and I have met people in the eastern side of the 
province who did not know that dates could be grown in the 
Punjab. Also Punjab date-fruits are only seen for a very short 
time after they are harvested. I feel sure that the population 
of the Punjab alone could consume many multiples of the quan- 
tities abeady consumed. In years of sliort. orops or of famine 
owing to w’ant of rain, dates would be at their best and would be 
very acceptable indeed. The extraordinarily high temperature, 
the extremely dry atmosphere and the plentiful supply of soil 
water required to grow dates sucoessftdly, is a combination 
extremely difficult to find and limits date cultivation to a vet) 
few places on the face of the earth. 

U. MILNE, 

Bcorwmic Botanist, Punjab, Lyallpur. 



LIST OF IMPORTERS OF DATE-FRUITS 
INTO INDIA, 

KiaACHi. 

Salleh Mahomed Oomer BobbuI, Napier Bead. 

Lalji Lakhmidass, Bombay Bazar. 

Ruttonai Purshotani, Bombay Bazar. 

Haji Thawar Thana, Kharadhar. 

Hahmitoola Lutifali, Kharadhar. 

Ramzan Hashim. Bombay Bazar, 

Dharamdas Tbawardas, Bombay Bazar. 

Dhanianlal GordhaDdaa. Bombay Bazar. 

Kushaldas Ma,.gatram, Jona Bazar. 

.laKani Majid, Kharadhar. 

Haji Jetha Gnkul, Khori Garden 
Harzuk bin Mahonred Marzuk, Kharadhar 
lamail Aziz, Kharadhar. 

Naroomal Mewatam, Kharadhar. 

Lekhraj Tikamdas, Kharadhar. 

Raghunath Kalianji, Khon Garden. 

Teks -Moolchand, Mithadhar. 

Moosajee Jafferjce, Napier Road 
Smidetdas ValalniaH, Rampart Roa. 

Husseni Allidad, Kharadhar. 


Bombay 

V'assanji Nuraec, Kharak Bazar, Mandvi. 

Khetsi Ludha, Kharak Bazar, Mandvi 
riiotalal Vadilal, Kharak Bazar, Mandvi. 
Damodar Dharamsey, Kharak Bazar, Mandvi 
Allibhoy Chagla, Kharak Bazar, Mandvi. 
Tricumji Damji, Kharak Bazar. Mandvi. 
Allarakhra Abdulla, Kharak Bazar, Mandvi. 
Lilladher Purshotani, Kharak Bazar, Mandvi. 
Devji Cooverji, Biharak Bazar, Mandvi. 

Mohanlal Bhawan, Kharak Bazar, Mandvi. 

Madba* Pmbibunct. 

Venkteeh Naik, Coondapnr. 

Bande Natayana Fai, CWndsput 



DATs-ratnTs.’ ; 



Mowj^ VallabhdAf!. Haugarkatta. 

T. Nagappa Kini, Hangarkatta. 

Varaan Father Kini, Malpe. 

Hassan Abba, Mangalore. 

Mahomed Moidin alias Mayappa, Mangalore. 

Abdul Rahim Kutty Haji, Cannanore. 

Manakat Moidin Cooty Haji, Cannanore. 

Madathil Mamed, Cannanore. 

Thackarakal Manoth Moidin Kutty, Tellicherty. 

Adiyilagath Abdu, Tellicherry. 

P. Abdul Rahiman Cootty, Badgara. 

P. A. Koyaman Kutty Haji, Badgara. 

P. Mahomed Haji, Badgara. 

Palliparambath Mamed, Badgara. 

A. Kaladum, Badgara. 

A. Ibrayan Kunhi, Badgara. 

Haji Karim Haji Mamed, Cahout. 

Aderji Mancherji & Co., Calicut. 

M. Ithan Coya, Calicut. 

V. All Barami, Calicut. 

Purushotbem Goerdhan, Cahout. 

Pithamber Sunderji, Calicut. 

Hassan Kassan, Fonnani. 

Tlaji Habib Haji Purmohamed, Ponnani, 

P. M. Mohaiued, of Kalvathy, British Cochin, Cochin. 

Lalji Tejpal, Mathancherry, Native Cochin, Cochin. 

Viljec Senejee, Mathancherry, Native Cochin, Cochin. 

Danjpe Laladhar, Mathancherry, Native Cochin, Cochin 
Hussan Classim. Mathancherry, Native Cochin, Cochin. 

Bxnoal. 

Gopal DasB Virjee, 50, Ezra Street, Calcutta. 

Hajee Tar Mohamed Ayoob, 13, Amratolla Street, Calcutta. 
Meghjee Ratanjee & Co., 28, Amratolla Street, Calcutta, 
Dalsookhraj Khub Chaud, 17, Amratolla Street, Calcutta. 
Batonjee Jivan Das, 19, MoUick Street, Calcutta. 

Madhusudan Dey & Sons, 2-10, Bonfield’s Lane, Calcutta. 
Tnbhuvan Heera Chand Jt Co., 9, AjaratoUa Street, Calcutta. 
Kanai Lall Johur Mull, 4, Amratolla Street, Calcutta. 
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